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URAC 


UREA RESIN ADHESIVE 


Manufacturers who can’t afford faulty glue line stick 
with Urac 185 for assembly gluing furniture, 
sports goods, millwork, joint assemblies, bonding 
decorative laminates and lumber core bonding. Why? 


Because URAC 185 has proved itself again and again 
excellent bonds grain ends, where irregular con- 
tacting surfaces rule out uniform glue line. URAC 
fills gaps without loss strength and without 


crazing. moisture-resistant that tests have 
shown wood will deteriorate before the URAc 185 
glue line. 


URAC 185 easy work with. sets room tempera- 
ture under low pressure. can also used with strip 
heating, steam-heated automatic core machines, high 
frequency core gluers and heated clamp carriers. 
complete information, write today. 


AMERICAN CYANAMID COMPANY 


PLASTICS AND RESINS DIVISION 


32B Rockefeller Plaza, New York 20, New York 


Canada: Cyanamid Canada Limited, Montreal and Toronto 


Offices in: Boston Charlotte Chicage Cincinnati Cleveland Dallas 


Los 


troit 
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President-Elect 


Vice President 
Berry, Burney, Calif. 


Past President 
Kaufert, St. Pau!, Minn. 


Executive Secretary 
Frank Rovsek, Madison, Wis. 


Regional Board Members 


Southeast 
South-Central 
Warner, Warren, Ark. 


Northeast 
Saunders, Westbrook, Me. 
North-Central 
Northwest 


Veazey, Jr., Butte, Mont. 


Southwest 
Dickinson, Richmond, Calif. 


Publications Committee 
Chairman 
Edward Locke, Madison, Wis. 
Editorial Staff 
Editor 
Hamre, Madison, Wis. 


Editorial Assistant 
Sandra Parrini 


THE FOREST PRODUCTS JOURNAL 
published monthly the Forest Prod- 
ucts Research Society, Box 2010, 
University Station, Madison Wisconsin. 
Second-class postage paid Madison, 
Wisconsin. 


Annual subscription rate, $15.00; single 
copies $1.00, except October Yearbook 
$4.00. Annual subscription rate 
$11.25 with voting, associate, and sup- 


memberships the Society. 


mittances should made payable the 
Products Research Society. 


addressed the Editor, the 
Office. The Society not 


for views expressed pub- 


FOREST PRODUCTS JOURNAL 


Vol. VIII, No. October, 


1958 


CONTENTS 


RESEARCH—INSURANCE FOR THE FUTURE 


More Wood Research: Essential for National Roderick 
Why are the Armed Forces interested wood? They use for every- 
thing from diffusion board packaging and non-magnetic ships. 

The Role Federal Government Forest Products Harper 
reduce waste, find new uses, improve general serviceability— 
these are the primary federal objectives. 

The Role Private Industry Forest Products Research....... Patnode 
Integrated operations are good for the wood industry, which should 
think its tuture products well its future raw material. 

The Role Educational Institutions Forest Products Research.......... 
The schools must play major role research they are turn out 
the top-quality personnel needed the industry. 


GLUES AND GLUING 


Thermosetting, Exterior-Plywood Type Adhesives from Bark Extracts........ 
new, commercially acceptable adhesive contains low-cost bark 
extract place expensive phenol. 

Chemical Foam Extension Urea-Formaldehyde Glues...... Bornstein 
Foam extension makes glue further without imparing its bonding 
qualities. 

Survey Adhesives for Edge and End Gluing.............. Estep 


Characteristics nine adhesives and combinations adhesives are 
described. 


WOOD FINISHING 


Light reflectivity and magnified profiles show differences between 
planing and sanding, and sanding followed microsealing. 

Comparison Methods Evaluating Exterior Natural Finshes.......... 
Only absolute color-difference units separate finishes fairly well into 
groups that can recognized visually. 

Fundamental Techniques Involved Efficient Spray Finishing............. 
Efficient spraying requires proper controls, logical methods, and per- 
petual training. 

Applying Finishing Materials with the Steinemann Pressure-Curtain Coater. 


continuous film material coats either flat profiled parts virtually 
without waste. 


WOOD STRUCTURE, PROPERTIES 


The Fundamentals Water Vapor Sorption Wood........... Spalt 
Water evidently hydrated directly cellulose; hysteresis described 

Electron Microscope Studies Pit Membrane Structure Cote 
Structural details revealed for the first time are important seasoning 
and preservation. 

Strain Behavior Wood Subjected Repetitive Stressing Tension Parallel 
exponential regression describes strain within the range studied. 

Strength Retention Wood Decayed Small Weight Kennedy 
Weight loss due brown rot poor indicator strength retention. 
Alkali solubility may more accurate. 


TEST METHODS 


Improved Device for Measuring the Deformation Wood Specimens Com- 
pression Parallel the Grain......... McGowan and Yelf 
More accurate results are obtained with this compressometer, which 
not affected distortions wood under stress. 


PARTICLE BOARD 


Effect Particle Geometry and Resin Content Bending Strength Oak 


FOREST PRODUCTS JOURNAL 


Page 
37-A 


40-A 


43-A 


45-A 


275 


282 


68-A 


288 


296 


301 


300 


314 


317 


| 
| 
| 
269 
| 
| 
| 
71-A 
| 
} 
} | 
Raising resin content was not important increasing flake length 
improving bending strength. (Continued next page) 
1-A 


products 


your problem involves wood (and 
maybe should) Gamble can help! 
Gamble Brothers’ years creative 
wood engineering has greatly expanded 
the usefulness America’s great renew- 
able resource. Gamble has pioneered new 
processes and new products involving 
wood-and-fiberglass, wood-and-plastic, 
wood metal, wood and synthetics 
and countless others. Perhaps our tech- 
nical knowledge the properties 
more than 130 commercial wood species, 
and the creative application 
knowledge today’s design and develop- 
ment problems could service you. 


Send for FREE booklet 


GAMBLE services 


This 28-page booklet describes Gamble 
facilities and services detail. Includes 
many photographs unusual products 
designed, tested and perfected Gam- 
ble Brothers. Write for your copy today! 
Gamble Bros., Inc., 4633 Almond Ave., 
Louisville Ky. 


GAMBLE BROTHERS 


LOGGING 


Mobile Radio, New Tool Logging Operations................ Olin 49-4 
You can buy mobile unit for $600 (after channel privilege granted), 
but single emergency may save the total cost. 
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Woodwork Association “Seal Approval”. 
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proper binder. 
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operations keep with increased feed speeds. 

Significance Knife Marks Lumber Core Surfaces........... Hyler 
Absence knife marks may not mean the surface the best for gluing. 


MATERIALS HANDLING 


Fast, Mechanized Ways Unload Lumber from Box 
Extra-wide doors for fork-lift unloading packages benefit both shipper 
and railroad. 

Packaging Lumber Saves Time and ‘J. 
Packaging directly off the slick chain and loading with the new Fowler 
Loader aids shipper, can help consumer. 

Proposed Modern System Automate Your Lumber 
With simple measuring devices sort lumber, men are needed only 
where appearance must judged. 

Reduce Woodworking Costs Through Methods 
Presented are five actual improvements woodworking shops based 
methods analysis techniques. 
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Alabama Fall Section Meeting, 
Mobile, Ala. 

Feb. 1959: Pacific Northwest Section 
Meeting, Coos Bay, Ore. 


May 1959: Joint Eastern 
Canadian—Northeast Spring Sec- 
tion Meeting, Ottawa, Ontario. 

June 1959: Thirteenth 


National Meeting, San Francisco, 
Calif. 
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balsa-core sandwich provides 
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Bench Type Spreader 


Bulletin 11-A, Part 


First Production, Quality, Economy 
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BLACK BROTHERS 
EQUIPMENT 


for gluing, clamping, laminating 


GLUE SPREADERS 
The most complete line the world—for 
hot cold glues. Single double spreaders 
from through 122” roll widths. 


GLUE MIXERS AND HEATERS 
Cold Glue Mixers—10 400 gal.; Portable 
Motor Driven Cold Glue Mixers—2 
gal. Glue Heaters for steam, electric gas 
125 gal.; Portable Pot Glue 
Heaters. 


COLD PRESSES 
wide line high-production presses: 
Rotary-type; Air-Hose; Electric, Hydraulic 
and Hand Power Laminating Presses. Effi- 
cient, accurate, economical. 


PRODUCTION CLAMPS 
production clamp for every need: Case 
Clamps—hand-powered pneumatic, re- 
volving stationary; Clamp Carriers; Sash, 
Frame and Door Clamps. 


THE BLACK BROTHERS CO., INC. 


MENDOTA ILLINOIS 
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PROD 


The even distribution flakes and adhesive 
important the manufacture high grade particle board. 
This means that the resin you use must dependable 
high quality order bind the flakes into firmly uni- 
form finished product. 


RCI’s particle board adhesives meet these rigid specifica- 
tions with plenty spare. That’s why the American Par- 
board Corporation, Black Mountain, (where the 
photograph above was taken), uses Reichhold adhesive 
resins exclusively its particle board production. 


And don’t forget, when you business with RCI, you 
can count expert technical assistance, plus fast dependa- 
ble delivery all over the country. 
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are interested particle board manufacture, 
write Reichhold for copy Booklet which covers 
this subject detail. 


REICHHOLD 


Urea-Formaldehyde, Phenol-Formaldehyde, 
Polyvinyl Acetate and Resorcinol Adhesives, 


Protein Glues. 


REICHHOLD CHEMICALS, INC., 
BUILDING, WHITE PLAINS, N.Y. 
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SAFE 
CERTAIN 
CONFIDENT 


GOOD 
GLUE-LINE 
RIPPING 


Furniture and Dimension 
plants have been 
using these saws’ 


EXCLUSIVELY 
for years 


Improve Quality 
and 
Reduce Rejects 
WITH 
66 
CORPORATION DRAKE SAW CORPORATION 


2723 Ivanhoe Avenue P.O. Box 8469 3041 Lynch 
St. Louis Missouri Jackson Mississippi 
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No. END MATCHER 


FLOORING END-MATCHER TOOLS, TRIM SAWS, GROOVERS and TONGUE CUTTERS. 
FURNISHED UNDER DRAKE SERVICE OUTRIGHT PURCHASE FOR 
YATES-AMERICAN, WOODS and TENONING MACHINES 


DRAKE SERVICE 


3231 SUTTON AVENUE P.O. BOX 8469 3041 LYNCH STREET 
ST. LOUIS 17, MISSOURI JACKSON MISSISSIPPI 
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Dixie Furniture Company 
LEXINGTON, NORTH CAROLINA 


PRODUCES ONE 3-PIECE 
BEDROOM SUITE PER MINUTE 


using four GREENLEE No. 545 double-end tenoners 


GREENLEE 


Feet Per Minute 


Extreme Accuracy 
Long Runs 


Low 
Less Downtime 


Put Profit Your Woodworking With Greenlee Machines 


GREENLEE 


BROS. CO. 


The first Greenlee No. 545 Double-End Tenoner was installed 
1939. Results were satisfying that now four units are 
constant operation plus two Greenlee No. 542 Cut-Off Saws 
and many other Greenlee machines including No. 110 Planer, 
shapers, mortisers and boring machines. 

Dixie Furniture Company, one the world’s largest manu- 
facturers bedroom furniture, finds that multiple operations 
are performed with extreme precision, saving countless hours 
machining and assembly time. 

Great economies are achieved sizing and jump dadoing 
dresser tops single operation fpm. Hardwood veneered 
chip core panels are machined without stock tearout. 

Find out now how the Greenlee No. 545 Double-End Tenoner 
can produce immediate savings your plant. Get touch with 
your Greenlee representative write for complete information. 


1760 TWENTY-FIRST AVE. 
ROCKFORD, ILL. 
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missing sure bet 


you don’t use NCC Casein 


lower costs are important. One 
lb. NCC casein glue powder makes 
lbs. glue. 


When stored cool, dry place NCC 
casein glues maintain their properties for 
long periods. 


controlled. Unlike resin glues, NCC casein 
glues can mixed and used any tem- 
perature above freezing. Elevated tem- 
peratures, however, speed setting 
time. 


Recommended Uses For NCC Casein Glues 


fine veneering 

heavy face- 
laminating 

flush doors 

millworking 


doweling 
laminated timbers 

hardboard, 
fiberboard 

plastic-to-wood 


NCC Casein glues meet Specifications 
CG-456, 14122 MMM-A-125 
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Ideal for many applications because 
their penetrating NCC casein glues 
are especially effective oily resinous 
woods and other hard-to-glue surfaces. 


required. Every shipment NCC casein 
glue thoroughly laboratory-tested for 
water-resistance before leaving the plant. 


fast-setting glue can increase 
production. Several our casein glues are 
sufficiently quick-setting give pro- 
duction with less pressure equipment and 
curing space required. 


National 
Casein 


and Tyler, Texas 


Riverton, New Jersey 


for more information National complete line casein and resin glues 


National Casein Company, 607 W. 80th St., Chicage 20, Illinois 
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The MARK America’s Finest Wood Glues 


This Mark familiar one American Wood Workers for identifies 
wood glues that have attained standard excellence often imitated but never 
duplicated. 

Backed almost years wood gluing experience and the most outstanding 
Gluing Service staff ever assembled the industry, Perkins Glues are known 
consistently uniform quality and dependability. 

The result that Perkins Glued product always better product. 


PERKINS GLUE COMPANY 


Lansdale, 


OCTOBER, 
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MASONITE MAKES THE NEWS 


and 


... bringing you every one the qualities 
you want hardboard 


your design production need, Masonite 


has the hardboard the job. 


> 


resists moisture 


smooth 


@ e ee 


®Masonite Corporation. manufacturer of quality panel products 


Masonite Corporation 
Dept.3-6 
Box 777, Chicago 90, 


Please send latest design and production 
information Masonite panel products. 


Please have your sales engineer call. 
Name. 

Address 

State 


Zone County. 
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Hard wood and soft 43” diameter ... wet, dry frozen 
they present problem the Cambio. They come out clean and fast... 
and economically. 


More than 100 Cambios now operating the United States. you have 
not yet seen the Cambio action, ask for name nearest installation 


35” and 43” automatic models. Call, wire write your nearest Soderhamn office: 
*The Cambio ts protected by U. S. Patents: 


SODERHAMN MACHINE MANUFACTURING COMPANY 


Soderhamn, Sweden— 864 —Talladega, Alabama 
West Coast Sales Office: Room 409 Pittock Building, Portland, Oregon 
East Canadian Representatives: Forano Limited, Montreal, Canada 


FIRST NAME WOODWASTE UTILIZATION 
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Inexpensive water-repellent preservative treatment adds value and appearance 


The fine craftsmanship your spe- 
cialty millwork deserves 
served. And nothing preserves and 
protects well PENTA-WR. This 
improved water-repellent preservative 
gives maximum lifetime resistance 
damage rot, insect attack, stain, 
mold, mildew, swelling and shrinking. 

PENTA-WR protects 
ing. keeps wood bright, clean and 
new-looking longer, and improves ad- 


PENTA-WR 


herence any finish, PENTA-WR 
treatment inexpensive, yet adds 
much the value your products. 

Specifications always should include 
PENTA-WR treatment for both in- 
terior and exterior millwork. 

you aren’t now equipped 
provide this profitable service, write 
Chapman Chemical Company. 
gladly recommend treating equipment 
and schedules and provide other tech- 
nical assistance. 


Mail for more information 


Chapman Chemical Company 
Box 138, Memphis Tenn. 


Please send data treating millwork 


with PENTA-WR. 


Penta-WR protects 


millwork cabinets 
moldings and trim 
store fixtures 
paneling 
plywood siding 
windows doors 


FOR WATER- 
REPELLENCY ONLY 
Chapman Pen-A-Seal. 
Lower cost—non-toxic, 
Controls shrinking and 

swelling. 


Meets Federal 


Specification Leading manufacturer wood preservatives 
TT-W-572 MEMPHIS TENNESSEE 
Minneapolis, San Francisco, Portland, Ore., Charlotte, Address. 


and Military WATER REPELLENT PRESERVATIVE 


APPROVED 
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JOHNS-MANVILLE PRODUCTS 
CORPORATION Mississippi 


... another Washington-built 
hardboard press installation 


— 


i 


Above view the production line 

Natchez with tempering LOCATION: Natchez, Mississippi 

equipment the background, and the fore- PLANT ENGINEERS: Johns-Manville Corporation 
ground the 3650-ton Washington hot press 

and controls for automatic operation the PRODUCT: HARDBOARD 


curing stage. Furnished with the press, the 
control panel the foreground enables pre- 


setting and continuous recording pressure Johns-Manville Products Corporation Mississippi the newest name 


time. quality hardboard. the completely modern plant Natchez, finished 
press cures twenty mats per toad. 
Using new semi-chemical wet process, the hardboard products several different types roll off the highly automated 
production line for home and industrial construction. These products 
panels 16’ density ranges from 
Ibs. Ibs. Current production 65- include tempered, standard, underlayment and perforated 
Ib. board. 

Washington 20-opening hot press, one the largest the industry, 
board, and wet and dry the key fast production uniform, high quality hardboard. Annual 
process hardboard are featured the new 
16-page brochure “Washington presses and capacity million square feet basis. 
operating data and equipment diagrams Washington presses and accessory equipment units are designed and 
and the built meet individual plant and process requirements board 
equip- thickness and density range, control pressure, temperature and cy: 
Washington Iron Works. time, and production rate. For complete information write 


Iron Works, 1500 Sixth Avenue South, Seattle Washington. 


WASHINGTON presses and accessory 


HOT PLATE PRESSES PULP BALING PRESSES SPECIAL HYDRAULIC PRESSES AUTOMATIC PRESS 


LOADERS AND UNLOADERS COMPLETE DRY PROCESS HARDBOARD FORMING LINE EQUIPMENT 
WASHINGTON 
IRON WORKS 


3 


from Montreal Miami—from Bangor Burbank, usually 
matter few than weeks months! With 
Diehl machines thousands woodworking plants scattered 


all over the nation, qualified service representatives cover some 
120,000 miles per year—by air thus assuring fast, dependable 


service when needed most! 


for Diehl machines matter when they were built! Diehl 
has made the finest precision woodworking equipment available 
since 1909, and can manufacture and parts for any machine 
during its normal operating life. 


vital segment Diehl’s far-flung operations, and only 

Diehl offers such streamlined, dependable service the wood- 
working industry! when you next need modern, profit-mak- 
ing woodworking machine, see your Exclusive Diehl Represent- 

ative. He’ll show you dependable Diehl machinery, backed 


pen 


THE DIEHL 
MACHINE WORKS, INC. 
Wabash, 

Indiana 


DIEHL STANDARD COMPARISON THE WOODWORKING INDUSTRY 
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Lakeland Door Company, Trims Doors and Operating Costs 


with No. 600 DOUBLE CUT-OFF SAW 


realized big savings since our Mereen-Johnson No. 600 Double 
Cut-Off Saw was installed three years according Kennen, 
Superintendent Lakeland Door Co., St. Louis Park, Minn. “Our 
production capacity over previous sawing methods and now 
produce over 600 laminated wood doors—trimmed both directions—in 
eight hour shift. necessary, could produce 1,000 finished 
pieces the same time and still keep within the required close 


Quick set-up time feature Mereen-Johnson equipment provided 
patented snap dog arrangement that allows fast adjustments 
made for varying size doors with minimum downtime. Since most 
Lakeland’s work for individual home contractors, 
sizes may vary frequently every five ten doors trimmed. This 
requires fast adjustments maintain scheduled production. “In normal 
shift may trim many different size 


While the No. 600 medium size, well suited for this type 
operation and displays all the quality and workmanship much larger 
units. The basic construction the No. 600 compact and allows for 
fast, easy adjustments. Maintenance practically nothing! 


The No. 600 Double Cut-Off Saw available with trims only—or with 
tilting cope motors and stationary dado arbor. Special attachments are 
available optional equipment. 


MEREEN-JOHNSON MACHINE CO. 
CUT-OFF SAWS DOUBLE CUT-OFF SAWS MULTIPLE CUT-OFF SAWS GANG RIP SAWS 


For complete 
fications, write fo: 
illustrated 
No. 600-700. 


TENONERS VENEER & PLYWOOD SIZERS & JOINTERS RESAWS 


16-A OCTOBER, 


\\ 
a= \ 


for specs 


Since the introduction resin 
AN-G-8, CG-496, 
CS35-49 


little more quarter-century ago, 


The versatile isted here, to- 
gether with accelera- 
tors, because they establish superlative 
and cold press woodworking opera- 
products. Catalin field repre 
are qualified assist you 
adapting these formulations 
cific 


liquid hot cold 


press 


hot 
press 


hot cold 
press 


hot cold 
press 


liquid AN-G-8, CG-496, 
CS35-49 


liquid 


AN-G-8, CG-496, 
CS35-49 


liquid 


AN-G-8, CG-496, 


IMPROVED WATER RESISTANT 


type solids use for specs 


liquid 60% hot cold CG-496 
press 


CRAZE RESISTANT TYPE 
liquid 60% 


intermediate 
cold press 


CG-496, 
LAMINATES 


type 


use for specs 


liquid 57% 


hot cold 
press 


hot cold 
press 


hot 
press 


liquid 55% 


MIL-A-3978 


liquid 56% 


which describes all the 
types Catalin produces and 
tains special section practica 


description 


Fast-curing water-soluble 
resin for particle board. 


Fast-curing resin for in- 


board. 
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BRATTLEBORO KILN DRYING MILLING 
PANY has stepped Elkins, 
general manager this Brattleboro, Vermont firm, 


says: purchased eight Standard kilns 1954, and 
two more 1956 (latter two shown above). We're 


for uniformly-dried lumber 


CHESTER STEM has stepped STANDARD— 
Stem, president, writes: are glad report 
have had very satisfactory service from our four 


Standard package kilns. can truthfully say have 
complaints from any our customers concerning 


lumber dried these kilns. That itself should tell 
the whole 


For any type new kiln installation, for 
remodeling old natural draft kilns, call Standard— 
manufacturers and designers today’s finest internal-fan 
kilns—to solve your drying requirements best. Write 

for information, and free copy our complete 
Equipment Catalog and Prefab Kiln Brochure. 


STANDARD FURNITURE COMPANY has stepped 
STANDARD —This firm has five Standard pre- 


fabricated kilns installed its Herkimer, plant. 


REMEMBER, 


quality control starts with your dry 
kiln. Make sure it’s the finest— make 
sure it’s Standard. 


GUNLOCKE CHAIR has stepped 
Located Wayland, N.Y., this installation consists 
eight prefabricated kilns. Mr. Howard Gunlocke says: 
had over, they still would Standard 
prefab kilns—the only way build 


BOX 5708 INDIANAPOLIS 21, INDIANA 
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Why pays 


Depth penetration can visibly checked! 


With pressure-creosoting there guesswork; 
involved analyses are necessary make sure 
preservative penetration depth. You can actually 
see the creosote any cross-section! 


OTHER IMPORTANT ADVANTAGES: 


Chemical stability: Creosote does not decompose 
react chemically with soil-water become soluble 
under any service conditions even piling that 
has been submerged for many years. 


Longest proved protection: Creosote the only 
time-proved preservative. There are numerous 
cases pressured-creosoted wood that has been 
service well over years! 


Multiple toxicity: Because creosote consists many 
components, wood-destroying insects and 
fungi and marine borers cannot build im- 
munity. 


Retards checking and brooming: 
mains the wood, fights moisture, helps prevent 
checking and brooming. 
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Resists destruction grass and brush fires: 
Whereas certain preservatives using light petro- 
leum solvents can actually fire hazards, creosote 
protects wood from most small fires. 


It’s available anywhere—fast: Qualified pressure- 
creosoting plants are located every section the 
United States. 


for dollar your best buy 
only time-proved preservative! Add all cre- 
osote’s advantages and it’s easy see that today 
always pressure-treatment with Coal-Tar 
Creosote gives more protection per dollar than any 
other type preservative available. For more de- 
tailed information, write for our 16-page booklet. 
Canada: Allied Chemical Canada, Ltd., 1450 
City Councillors Street, Montreal. 


PLASTICS AND COAL 
CHEMICALS DIVISION 


40 Rector Street, New York 6, N.Y. 


q 
| 
7 
h mi | 


This special Multiple Borer can 
bore holes more simultaneously 
offers many engineering that make 
highly efficient production boring large- 


area work. 


equipped with adjustable alignment 
guides and clamping devices, and special in- 
feed and outfeed roller brackets. Its table 
hydraulically operated, with special 
switches that require positive positioning 
the work before allowing the boring stroke 
start. With slight changes design this 
machine can handle panels any practicable 


size. 


This large CCH Multiple Borer, with hydrau- 
lic feed, was built bore boards and mem- 
bers used refrigeration cars, some stock 
being long, other stock less than 10’. 
handle all stock efficiently this machine was 
designed with divided table. With the table 
operating single unit, all controls and 
drives work one large machine for boring 
the long stock. Then simple adjustments 
the machine becomes two smaller independent 
borers for handling the short stock. has 
universally adjustable for in-line 
out-of-line boring over maximum area 
12” cross-line, also many other 


features. 


Write today for complete details 
these and other large and unique 
wood boring machines Root, also 
for full information the standard 
line Root production machinery 
for the woodworking 
obligation. 
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ROOT MULTIPLE BORER 


opens new phase large area boring 


ROOT MULTIPLE BORER 


machines one—answers production problem 
boring stock having wide variances length 
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Factory Mutual Laboratories, Norwood, Mass. 
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NEW CHEMICAL DEVELOPED KOPPERS 
MAKES WOOD NON-COMBUSTIBLE 


After years research, Koppers announces NON-COM, new 
and highly effective chemical that imparts superior fire resistance 
wood. Wood pressure-impregnated with NON-COM salts will 
not ignite support combustion. And although NON-COM 
pressure-treated material will char slowly where exposed flame, 
confines the fire the point origin checking flame spread. 

Tests conducted Factory Mutual Laboratories indicate 
that heat contribution from NON-COM branded materials not 
more than that from Class metal roof deck construction for 
thirty minute period. 

NON-COM pressure-treated materials have been tested and 
listed Underwriters’ Laboratories and recognized many 
state rating bureaus. Also, meets Federal specifications for fire 
retardants. effective are NON-COM materials fire resist- 
ant—fire insurance premiums are more than cut half where 
NON-COM treated materials are used. 

The perfection NON-COM fire-resistant wood another 


milestone Koppers continuing research make wood serve 
industry better. 


KOPPERS COMPANY, INC. G-23 


KOPPERS 


Wood Preserving Division, Pittsburgh 19, Pennsylvania 
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Mann-Russell Continuous High Speed Finger Joint Gluer. Left, Assembly-Drive-First Retarder. 
Right, Mann-Russell Special Design Heat Retention Electrode and Second Retarder with 
20 kw Output Electronic Generator. 


what's your, line? 


Mann-Russell Continuous Electronic Lumber 
Edge Gluer 


you edge-glue lumber, veneer, 
panel repair patching, scarf 
plywood laminate structural 
beams, roof decking other struc- 
tural members ANY type 
gluing with soft hard woods, 


Mann-Russell can Speed 
Your Production 


Cut Costs 


matter what your glue-line 
problems may be, Mann-Russell 
can offer solution that will in- 
crease production, reduce over- 
head, provide greater utilization 
shorts and waste stock. 


Mann-Russell-Globe Electronic Plywood 

Panel Patcher Mann-Russell equipment engi- 
neered, and single responsibility 
assumed, for the specific 
installed and serviced factory 
engineers. Why not glue the 
modern way electronically? 
Write, wire, 


(NORTHWEST SYNDICATE, INC.) 


PLANT: South 23rd Pacific Avenue 
FUlton 3-1593 


Mann-Russell Electronic Face Gluer for produc- 

tion of roof decking, laminated timbers, 4x4’s, 

4x6’s and 4x8's from 1” and 2” material; to any 
specified length by batch method. 
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bonds particle wood 
with DUREZ... 


strength, clarity, 
phenolic resins help make 


CURTIS KITCHENS, natural birch decorated with 
choice colors, are designed and built with “the 
features women want not the least these 
advantages are achieved with Durez-bonded 


PRODUCING its own specifica- 
tions from wood particles, Curtis assures quality board 
from material that would otherwise lost. used 
for sides, backs, and drawer bottoms. free from check- 


ing delamination, and provides 


excellent base for decorative finishes. 


NOTABLE ADVANTAGES Durez 
phenolic resin for Curtis are its 


Phenolic Resins that Fit 
PLASTICS 


HOOKER CHEMICAL CORPORATION 
3915 WALCK ROAD, NORTH TONAWANDA, 
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ease use DUREZ 


fine kitchens 


strength and the absence discoloration which permits 
close match with natural wood. Durez has excellent 
flow properties. Its uniformity simplifies control 
product characteristics—density, hardness, freedom from 
splitting chipping. 


LOW-PERCENTAGE Durez resins and 
ground wood have many inviting commercial possibil- 
ities the fields particle board, core stock, and com- 
pression-molded wood products. you are interested 
the profitability reconstructed wood your opera- 
tions, can help you. Our long experience resin 
research and development your service. 


the Job 


DIVISION 
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This Moore Stacker Pays 


Have the Moore Engineer 
make free plant survey, and 
learn how YOU can save with 
Moore Stacker Unstacker. 


MAKE MOORE YOUR 
HEADQUARTERS FOR 
Stackers Unstackers 
Breakdown Loader Hoists 
Lifts (Cable Hydraulic) 

Dry Kilns 

Cabinet Dryers 

Prefab Kiln Buildings 


Belt Conveyors (All Types) 
Rolls (Power Gravity) 
Chains 


Electric Swedes 
Turntables 
Transfer Cars 


Transfer Chains 
Dry Kiln Instruments 
Special Design Machinery 


Read what Howard Hanlon, president Cotton— 
Hanlon, Inc., Odessa, Y., has say about his 
new Moore Chain-Arm Stacker: 
“Our labor costs have been reduced about 60% 
and stacking quality immensely improved. far 


are concerned, the stacker was matter 


Cotton—Hanlon records show one 8-hour day re- 
cently, the Moore Stacker enabled man crew 
men half the time, and five the other half) 
stack 60,000 feet Northern hardwoods 4/4 
16/4 thick. 


NOW THE TIME learn how Moore Stacker, 
Drying Unstacker System can increase your profits. 
Write today for information. 


Cotton-Hanlon 
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Revolutionary! 


A-484M DIAGONAL PLANER and MATCHER 


Serving the 1852 


Upgrading all stock, with astonishing improvement finish 
the lower grades now made possible with this revolutionary 
DIAGONAL PLANER and MATCHER. 


DISTINCTIVE FEATURES 


Elimination sniped ends. 


Smoother finish around knots and cross grain, 
with less tendency loosen knots. 


Continuous support stock bed plate before 
and cut bottom head. 


Less lead required guide angle cutterhead 
serves hold stock against the guide fence, 
preventing side friction, feed roll wear and edge 
sniping. 

Less power consumption feeding stock. 


All operating adjustments can made from 
the front working side machine. 


Wide face helical gears for feed works, assuring 
continuous tooth mesh and quieter operation. 


Independent quick green stock lift for first 
bottom feed-in rolls. 


Bottom head cylinder can pulled out for 
changing knives without disassembling motor. 


Individual ball bearing housings for all cutting 
units. 


All ball and roller bearings housed dustproof 
housings. Grease lubricants for roll bearings. 
Regulated wick oil feeders used all cutting 
units. Forced feed lubrication for feed gears. 


Write Today for the A484-M Booklet 
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GLUING.VENEERS for curved panels prior hot 
pressing. Core poplar; surface veneer 
walnut, mahogany, cherry oak—all dried 
moisture content. 


WORKER REMOVES formed panel fresh pack 
goes from other side. Press stays open only 
seconds. Three men are needed for 
maximum production. 


FORMS, made firm's shop, are laminated fir 
plywood covered with 1/32 in. aluminum and 
cost from $250 $500 each. Metal bands 
ends transmit heat pack. Sheet 1/20 in. 
hardboard liner under metal sheets 
help provide cushioning, uniform pressing surface. 
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VENEER PACK, ply, goes into forms electronically heated press which exerts 


175 p.s.i., cures panels minutes. 


Electronic Hot Press Averages 
Curved Form Per 
Uses Shop-Made, Low-Cost Forms 


ELECTRONIC PRESSING turns out 
average more than one curved 
serpentine panel each minute Kent- 
Coffey Mfg. Co., Lenoir, “The 
electronic hot press system produces 
curved forms more economically, rap- 
idly and accurately than the band 
sawing system formerly used,” 
says Harry Beatty, plant superin- 
tendent. 

“The press produces three 
curved forms once press cycle 
that ranges from minutes” 
says. “Our daily production curved 
forms ranges from 2,700 sq. ft. 
3,000 sq. ft.” 


Ralph Martin, glue and veneer 
room foreman, points out: 
tion the electronic hot press system 
meant greater utilization our veneer 
room. Moreover, eliminated great 
deal work from the rough mill 
which formerly cut the stock used for 
the laminated blocks for band-sawing 
curved panels. that operation, 
waste often ran high 70%. Thus 
have saved time and freed highly 


paid personnel for other skilled work. 


also find there are far fewer 
rejects than occurred under the old 
system during sanding operations and 
our electronically cured panels are 
more uniform and accurate.” 


The press described here Lodge 
Shipley “Columbia” High-Frequen- 
Press specially designed for the 
production better curved panels 
Chair seats and backs, case goods, 
cabinets, fronts...at low cost. Be- 
cause cure time measured min- 
utes, you get high production from 
single set forms. Floor space 
formerly used for curing storage can 
used for profitable production. 
Small lot production 


Press gives double versatility; 
quickly switched over 
work. 
equipment and shielding meets all 
FCC requirements. For complete 
tails, request Bulletin No. 
from: 


3063 Colerain Ave., Cincinnati 25, 
COLUMBIA PRESSES for the wood and wood products 


Photos and data courtesy WOOD AND WOOD 
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LING 


BUILT-IN AHEAD 

OUT-FEED ROLLS. 
CLOSELY COUPLES 
ALL CUTTERHEADS. 


original cost reducing feature 
Stetson-Ross Planer-Matchers 
for years 


| 


“cartridge” profile units built-in ahead outfeed 
rolls give you highest quality millwork, and instantaneous 
pattern change through the use spare “cartridge units.” 
These are fundamentals good machine design, developed 
and perfected Stetson-Ross. 

Touchup jointing profile “Cartridges” the machine, 
spring-loaded sectional pressure plates, top profiler and 
numerous optional profile features have been available for 


many years our machines. EXPORT DIVISION 

For tomorrow’s planing mill profits today, see Stetson-Ross! 301 CLAY STREET, SAN FRANCISCO, CALIFORNIA 
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These pieces won Certificates Merit 
NAHB-Producers’ Council 1957 Ideas for 
Homebuilders Contest. descrip- 


tive information Excellent guide 

and presented clear, concise man- 

ner,” the judges commented. 
* in 


Literature plus sample board and 
technical bulletins—yours for the asking! 


STRONGHOLD® Annular Thread and Spiral Thread 
Nails have revolutionized construction methods. Scientifically 
engineered threads “lock” with the wood fibres; the nails hold 
tight, actually gain holding power after driving. They make house 
frames 5.7 times strong—keep wood floors and underlay- 
ment smooth and squeak-free—virtually eliminate “popping” nail 
heads that mar beautiful gypsum board drywall—hold shingles 
secure winds three times hurricane force. They permit 
the use fewer nails, shorter nails, slimmer nails; with important 
savings time, labor, materials. Many architects are finding this 
award-winning literature and the sample board helpful. They are 
yours for the asking, along with up-to-date binder bulletins 
reporting data and findings resulting from the continuing pro- 
gram research and testing carried Wood Research Labor- 
atory, Virginia Polytechnic Institute. 


Practically all the 


the holding power 
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awarded the 1958 Convention 
for the STRONGHOLD LINE® Sample Boar 


NAIL SAMPLE BOARD 


Handy stand desk draw- 
ing table, this 12” 18” easel- 
back display carries actual sam- 
ples improved fastenings 
that hold tighter, longer—enable 
you use new cost saving tech- 
niques and materials. 


INDEPENDENT NAIL PACKING CO. 


these VPI Bulletins. Pioneer Developers and Largest Manufacturers Threaded Nails 
BRIDGEWATER, MASSACHUSETTS, U.S.A. 


© Copyright Independent Nail & Packing Company, 1958. Trade Marks Reg. U.S. Pat. O! 
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DOUBLE-DECK SANDERS BRING 
PARTICLE BOARD EXACT THICKNESS 


4 


Outfeed end Solem 
Sander, processing par- 
ticle board the 
7 Pacqua Inc., Division 
Pacific Plywood Co., 
Dillard, Oregon. 


PASS THROUGH THE SOLEM 
One pass through the Solem Double-Deck Sander all takes bring 
NEW PLANT particle board exact thickness required and smooth both sides the 
the rough board goes through the Solem and comes out finished, directly 
conceived and planned car room. 
with the idea bring- 
ing Solem Machine Com- 
Whether You Make Board Plywood 
Solem Division together 
under one roof soon find ready need for the Solem Double-Deck Drum Sander and 
its huge work capacity. You can shift from Plywood Particle Board 
quickly your production requires it’s all the same the 
eration. This large Solem. There are drum marks; drums oscillate 236 times per minute. 
will make possible Micromatic for quick setting. 
for pass still 
greater benefits along Veneer Clippers 
t d 
Lathes, Clippers, Jointers, Presses 
better service. Division Lockport, New York, makes other machines 
needed veneer and plywood production, shown this page. 


Solem 
Endless-Bed 
Drum Sanders 


Write Today 
For More 
Information 


Hot 
Plate 


Presses 


ROCKFORD 


Veneer Jointers 


OLEM MACHINE COMPANY 


ILLINOIS 
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RELATIVE HUMIDITY 60%. Assume the win- 
dows are open your plant. It’s warm day 

and relative humidity 60%. cubic foot 
wood your plant holds nearly pints 
water. Now see 


The photos above tell the story, the results 
which you will probably see repeated 
your plant this winter—unless you humidify. 
Install humidifiers now, and you can prevent 
any dry air 


Armstrong Steam Humidifiers give you 
many advantages. They discharge steam 
directly into the room. Since steam dis- 
tilled water the form gas, there 
mineral moisture “fall-out”. 


Installation easy—similar unit 
heaters. Controlled sensitive humidistats, 
Armstrong Steam Humidifiers give accuracy 
within setting. The simple, sturdy 
design makes for negligible maintenance. 
They work for pennies day, and commonly 
pay for themselves one season. 


Armstrong Steam Humidifiers are 
proved service that they are uncondi- 


tionally guaranteed satisfy—on money- 
back basis. 


ARMSTRONG 
MACHINE WORKS 


9561 Maple Street 
Three 


Michigan 


RELATIVE HUMIDITY 10%. cold 
snap drops outdoor temperature 
20°F, RH. Heat your plant 
75°F and the wood losses nearly 
pints water the dry indoor air. 


Install ARMSTRONG STEAM HUMIDIFIERS 
them pay for themselves through savings this year 


QUICK DROP CAUSES THIS! The wood 
shrinks loses moisture, setting 
stresses that cause cracking, checking, 
warping (losses that, each year, will more 
than pay for Armstrong Steam Humidifiers.) 


AUTOMATIC 
TROUBLE-FREE 
LOW 
HIGH CAPACITY 
CLEAN 
GUARANTEED 


BULLETIN GIVES THE FACTS 
HUMIDIFICATION WOODWORKING 


Bulletin 505 tells: Importance 
how relative humidity affects wood- 

tained present woodworking users 
get your copy, call your Armstronc 
Factory Representative, send 
handy coupon today to: 


Armstrong Machine Works 


9561 Maple Street 
Three Rivers, Michigan 


Send copy Bulletin 505 


Name 


Attach company letterhead and mail. 
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Revolutionizing Industrial Finishing— 


George Koch Sons, Inc., 


THE STEINEMANN COATER 


Pressure Curtain Application 


The Steinemann Coater assures finish precision 
uniformity down mils thickness through application 
finishing material pressure curtain. Speeds 400 


Steinemann Coaters Apply 
feet per minute may maintained. 


These and Other Finishes: 


With the Steinemann Coater, waste completely elimi- Plastics—polyesters 
nated. There’s mist unused finishing material Paints 
automatically returned reservoir for recirculation. Urea-alkyds 

Lacquers 


The Steinemann Coater handles products nearly any Varnish 
shape, size thickness. Machines come six standard Shellac 
widths 12” 75”. Feed and exit tables are available Epoxy-resin 


range sizes. Resin adhesives 


Units with two pressure applicating heads are ideal for Nitro-cellulose synthetics 


finishing with two-component polyesters. Plastisols 
Vinyls 
The Steinemann Coater can operated unskilled Waxes 


labor. Maintenance and wear are minimum. 


Write, Wire Phone 
Exclusive Distributor for North America the Wood Processing Industry 


MUNICIPAL AIRPORT 
MEMPHIS, TENN. 

BOX 3722 
WHITEHALL 8-4555 
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THE TAYLOR PANEL-FLO 
for output! Capable 


Edge Gluing per hour. 


THE TAYLOR AUTOMATIC 
PANEL SIZING 


Eliminates labor and lum- 
ber waste sizing panels 
width automatically, 
direct from the Panel-Flo, 
thus achieving the ultimate 


savings. 
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Unequaled for One-Man Pro- 
duction! Hydraulic press auto- 
matically loaded, timed and 
unloaded, combined with auto- 
matic reversing spreader, per- 
mits low cost gluing one-man 


alone. 


THE TAYLOR 
CONVEYOR TYPE GLUE 
coats large quantities 
prepared stock automati- 
cally, 
versatility evident the 
several modified designs 


specialized coating 
laminated edge 
glued stock. 
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Lumber Mfg. Division 
Holds Meeting Eau Claire 


The Lumber Manufacturing Divi- 
sion held breakfast meeting Oct. 
Eau Claire, Wis., during the 
Upper Mississippi Valley Section Fall 
Meeting, according Mater, 
Division Chairman. Thirty-five Divi- 
sion members located the region 
were invited attend. The principal 
purpose was select tentative topics 
for presentation the 1959 National 
Meeting. 

One the most active 
groups, the Division has recently pre- 
pared report research needed 
the field Lumber Manufacturing. 
During the June National Meeting 
the Society, the Division established 
clearing-house committee dis- 
seminate the information gathered 
the report. (For more details see 
page 


Five Sections Move Toward 
Adoption Uniform By-Laws 


Progress the adoption uniform 
by-laws being steadily made the 
FPRS Sections, Saunders, Na- 
tional Chairman the By-Laws com- 
mittee, reported recently. Since the 
1958 National Meeting, several the 
Sections have started work their 
by-laws, said. 


Two Sections, the Great Lakes and 
Upper Mississippi Valley, voted 
the adoption new by-laws the 
end September and the beginning 
October, respectively, according 
the National Executive Office. 


The Executive Boards the Eastern 
Canadian and Midwest Sections are 
considering trial drafts submit 
their membership, and special com- 
mittee by-laws has been appointed 
the Northeast Section. 


Sections already having by-laws that 
conform Executive Board 
ment are: Pacific Southwest, Mid- 
South, Northern California, Carolinas— 
Rocky Mountain, Inland 
Empire, and 
tions. 
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Sections Help Distribute 
NLMA-FPRS Career Booklet 


Industry—Education Committees 
within each the Sections the 
Society are being formed for the pur- 
pose aiding distribution the 
NLMA-FPRS career booklet, 
Rovsek, Executive Secretary, reports. 

The suggestion establish these 
committees arose out the special 
meetings Division and Section offi- 
cers during the June National Meeting 
the Society. Dr. Bethel, chair- 
man the Industry—Education Com- 
mittee, has requested that the National 
Office proceed with the establishment 
these groups. 


Purpose Booklet 


Designed attract high school stu- 
dents the forest products industries, 
the finished draft called 
tunities Unlimited”. The booklet 
expected ready during the annual 
meeting the National Lumber Manu- 
facturers Assoc., Nov., Wash- 
ington, The original draft 


the booklet was written Dr. 
Wangaard, Yale, under the auspices 
the FPRS Industry—Education 
Division. 

The Industry—Education Division 
first proposed publication the book- 
let NLMA November 1955. 
1957, the lumber group provided 
substantial funds the 1958 budget 
The pamphlet will distributed 
high schools throughout the country 
and will undertaken varying 
ways different areas. 


Members the NLMA Committee 
Education are Berry, Scott 
Lumber Co., Chairman; Carr, 
Giustina Bros. Lumber Co.; 
McKean, Potlatch Forests; 
Temple, III, Southern Pine Lumber 
Co.; William Van Beckum, The Pa- 
cific Lumber Co.; and Prange, 
Secretary for the Committee and spe- 
cial staff member appointed NLMA. 


Preserving Markets Through 
Treating Wood Theme Nov. 
Mid-West St. Meeting 


The Preservation Forest Products 
Means Preserving Wood Mar- 
kets will the main theme the 
Midwest Section meeting, November 
St. Louis, Mo., according 
Ira Hatfield, program chairman. Head- 
quarters will the Holiday Inn. 


Meeting Program 


Three technical sessions and Offi- 
cial Luncheon are planned for the 
annual fall event. During Session 
papers will deal with upgrading wood 
means meeting competition, 
and comparison different methods 
for evaluating water-repellent preserva- 
tives for treated millwork. The under- 
lying thought will that treated wood 
can compete with substitute materials. 
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“The Rewards Research for the 
Forest Products will the 
theme for the second session. Papers 
will discuss: preservative problems that 
need research attention, the role 
colleges and universities promoting 
interest wood preservation, and how 
wood preservation can extend the use 
various species. 

The theme for the last session will 
“How Water-Repellent Treatments 
have Extended the Wood Treating 
Field”. Papers will deal with 
tive treatment ponderosa pine mill- 
work the vacuum process, wood 
preservation should extend beyond 
poles, piles, ties, and forth, and 
the place water-repellent preserva- 
tive treatment seen from the mili- 
tary procurement standpoint. 

The first and second sessions will 
have “Name your 
sions after presentation the papers. 
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Chicago, Ill. 


Wood and Water Theme 
Nov. Carolinas—Chesapeake 
North Carolina Meeting 


“Wood and Water’ will the 
theme the 
Section annual meeting Charlotte, 
chairman reports. 


Particular emphasis will placed 
the drying lumber, veneer, and 
particles chips, and the mainte- 
nance satisfactory moisture content 
the processing and use wood 
and wood products. 

High-temperature drying will dis- 
cussed Dr. Calvert, Ottawa 
Forest Products Laboratory. John Lutz, 
Forest Products Lab., Madison, 
Wis., will speak high-temperature 
drying veneer, and Robert 
Youngs, also from the Laboratory, will 
talk the stresses induced lumber 
the drying process. 


FPRS Executive Board 
Meet Nov. Chicago 


The Annual Fall Meeting the 
FPRS National Executive Board will 
Rovsek, executive secretary, announced. 


One the main areas considera- 
tion will how FPRS can more 
effectively serve management the 
forest products industries. Other areas 
discussion will the 
membership growth, review in- 
come and how this might increased, 
and cooperation the Society with 
the newly formed American Institute 
Wood Engineering. 
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PLACING LIGHT BULBS the wrists two workers, the many 
motions took them unload boards shown. This light motion 
study was undertaken recently Mr. Leonard Koenen, Mayfair Lumber 
Co., and Mr. Howard Carlson, Signode Steel Strapping Co., both 


Meeting Planned 
Rocky Mountain Section 


The Rocky Mountain Section plans 
hold fall meeting Nov. 13, 
Lincoln Mueller, Section secretary 
reported recently. 


Included the program will 
discussions timber resources, har- 
vesting methods, sawmilling, and 
financing. Program chairmen for the 
meeting are Mueller and Harry 
Troxell. 


recent action, the executive com- 
mittee the Section appointed new 
chairman and vice chairman serve 
out the balance the year. They are: 
Robert Bader and James Whitney, 
respectively. 


Beech Utilization Topic 
Northeast Meeting 


Better Utilization Northeastern 
Beech will discussed Montpelier, 
Vt., Nov. and joint meeting 
the Utilization Division, North- 
eastern Loggers Assoc., and the Ver- 
mont Bureau Industrial Research. 
Headquarters will the Pavilion 
Hotel. 

Topics presented include: 
Availability Beech, Logging and 
Handling, Air and Kiln Drying, Struc- 
tural Use, Pallets and Containers, Rail- 
road Ties, Flooring, Beech for Fuel 
and Charcoal, for Veneer and Ply- 
wood, for Pulpwood, and for Turning 
and Furniture. Markets 
for Beech will discussed 
Paul Kneeland, Worcester, Mass., 
who will give the banquet address. 

The program was arranged 
Fred Simmons, USFS. Arrangements 
for attendance should made noti- 
fying the Vermont Bureau Indus- 
trial Research Northfield. 


COMPLETE THE STUDY light bulb was attached the end 
boom. Illustrated are the few movements that were necessary 
unload package lumber containing over 160 boards. 


Southern Project Tests Wood 
Exposed Summer Conditions 


The temperature wood fram 
houses exposed summer condition 
now being studied through 
project the Texas Forest Servic 
and the Southern Pine Lumber 
forest service officials reported 


The purpose the project, now 


mine the range maximum 


tures that can expected affect 


structural members house. Bot! 
the immediate and cumulative 


temperature are evaluated. 
Temperatures are obtained throug! 


series thermocouples installed 
the house during the construction 
riod. The tests will continue for the 
duration the warm fall months. 
The Southern Pine Assoc. 
Forest Products Laboratory, Madison, 
Wis., are also co-operating the study. 


Outdoor Storage Wrapped Lumbe 

Safe, Western Pine Assoc. Reports 
Dry lumber properly wrapped 

paper plastic film can stored 


doors least year, according 


Western Pine Association. 


12-months study recently 
pleted Portland, Ore., the 


ciation’s research laboratory, found 


such wrapped lumber changed less th. 
2.5 per cent average moisture 
tent despite being sloshed 
inches rain. Wrapping costs 
from $1.14 $2.06 per 
board feet. 
Wrappings tested were 


paper lumber wrap and 
film. Both are products carried lur 


ber retail yards for use 
work, Details the findings can 


obtained Research Note No. 6.7 


from the Western Pine Assoc., 


Bldg., Portland, Ore. 
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New Single Panel for 
Sheathing and Siding 


product that combines 
sheathing and siding single panel, 
has been added the line lami- 
nated wood fiber wallboards made 
The Upson Co., Lockport, Dubl- 
Bilt consists two panels 
welded together total thickness 
about inch and available 
feet long. 

Designed for board and batten con- 
struction, the firm reports that has 
been accepted the FHA for use 
studs spaced either inches 
inches o.c. comes primed two 
sides, primed one side, and plain two 
sides. The thermal conductivity 0.43 
BTU. 


Descriptive literature and sample 
may obtained without 
charge from The Upson Co., De- 
partment, Lockport, 


Heavy Duty Router Bit 


heavy-duty industrial-style 
router bit has been designed Deluxe 
Service Tool Corp. carbide 
cross section used provide extra 

The Luxite Router Bit reportedly 
more re-sharpenings. has 

wheel finish grinding all 
Heat treated, the bit furnished 

plastic cylinder for safe storage. 

agle, double, and flute styles are 

tained from Deluxe Service Tool 
1108 Grand Ave., North Ber- 
New Jersey. 


New Dorr—Oliver Booklet 


the title new two-color booklet 
about the design and engineering serv- 
ices offered Inc. 
board producers and wood products 
industries. Also included the pam- 
phlet are flowsheets typical board 
plants designed the firm and 
tabulation potential markets for 
various types boards. Copies the 
bulletin, No. 8002, are available from 
Inc., Stamford, Conn. 


Vertical Double Borer 

vertical, double-column, multiple 
borer, now being pro- 
duced the Root Co., York, 
Pa. The design includes open back 
for work pass other produc- 
tion-line operations. 

The boring cycle operated 
hydraulic feed system. Automatic con- 
tinuous and intermittent feeds are pro- 
vided. Treadles are used for setups 
and emergencies. 


The “CHF” borer will accommo- 
date universally adjustable 
spindles. The totally enclosed spindle 
gears are heat-treated alloy steel 
and bronze, with generated spiral cut 
teeth. The boring length capacity 
feet inches front the ma- 
chine’s columns, and feet inches 
between columns. 

Equipment regularly furnished with 
the machine includes air blower for 
chip removal, two spring-pressure ad- 
justable hold-downs, back fence with 
reversible end stops, and two tool 
drawers for the work table. More in- 
formation available from the 
Root Co., York, Pa. 


Combination Drum and Belt Sander 


The new Yates—American belt sander 
combines drum and belt sanding oper- 
ations one base and frame, accord- 
ing the firm. The drum brings 
material size, and belts finish 
sanding. superior finish 
obtained one operation, the firm 
reports. 

Belts can run either over conven- 
tional serrated roll over flexible 
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platen. slotted contact roll for the 
belt available with different degree 
angles and durameter rubber 
obtain variation aggressiveness 
belt action and finish. The 103-inch 
belt comes inch widths 
with speeds variable from 3800 
6000 surface feet per minute. 

Belt tracking automatic with air 
control, and belts can arranged 
operate with against the feed travel. 
Massive construction the unit keeps 
vibration minimum. The feed 
drive enclosed the base the 
machine. 

All controls are posi- 
tion and jog button provided for 
preliminary tracking the belt. More 
information available from the 
Machine Co., Beloit, 
Wis. 


New Berthelsen Brochure 


“Engineering for Industry” the 
theme 16-page brochure released 
recently Berthelsen Engineering 
Works, Inc. The booklet covers the 
design and engineering scope the 
firm’s staff and facilities addition 
the construction features Berthelsen 
hydraulic hot presses. Copies are availa- 
ble from Berthelsen Engineering Wks., 
Inc., Box 1423, Lockport Rd., Joliet, 


NAMES THE NEWS 


LOCKARD 


Dosker, Sr., president 
Gamble Bros. Inc., has recently been 
appointed the Forest Research 
Advisory Committee Sec. Agri- 
culture Benson for 2-year period. 


DOSKER 


The appointment Charles 
Lockard newly created post 
the Washington office the 
Forest Service was announced 
cently. will take charge 
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project establish national log 
grades. Until his transfer, Mr. Lock- 
ard was chief the Division 
Forest Utilization Research the 
Northeastern Forest Experiment 
Station. 


Appointed Vice President Re- 
search and Development for TECO, 
research affiliate for NLMA, Wil- 
liam Scheick. Mr. Scheick, who 
succeeds Carl Rishell, was execu- 
tive director the Building Re- 
search Institute and Building Re- 
search Advisory Board before join- 
ing TECO. 


Forestry Suppliers, Inc., Jack- 
son, Miss., has announced the open- 
ing West Coast office with 
Eugene Marshall, forest products 
consultant, its West Coast repre- 
sentative. consultant since 1953, 
Mr. Marshall previously headed the 
Forest Products Dept. Texas 
College. 


Dr. Harold Gatslick has recently 
been appointed associate professor 
the department forestry and 
wildlife management the 
Mass. College Agriculture. Dr. 
Gatslick will responsible for de- 
veloping the departmental program 
wood technology and utilization. 


Richard Rodenbach, 1958 
graduate the School Forestry 
Duke University, recently joined 
the staff the North Carolina Pied- 


mont Hardwood Forest Research 


Project research forester. will 
conduct research both hardwood 
utilization and forest management. 


Arthur Nelson, Jr., will head 
the new Timber Products Division 
the Champion Paper and Fiber Co. 
general manager the firm an- 
nounced recently. Mr. Nelson will 
charge the firm’s 600,000 
acres timberlands, and the devel- 
opment and marketing the prod- 
ucts that can obtained from these 
properties. 


North Carolina State College’s 
School Forestry has recently been 
organized into departments. Dr. 
Maki, Carl Alwin Schenck Distin- 
guished Professor Forest Manage- 
ment, the head the new Dept. 
Forest Management. Dr. James 
Bethel, acting head the college’s 
graduate school, the head the 
Dept. Wood Products. 


Recently appointed executive vice 
president Fjellman American, Inc., 
Mr. Urs Brennwald. will 
charge sales and will supervise 
technical problems. 
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NEW PUBLICATIONS 


Mississippi Forests. This report 
was designed provide up-to-date 
information the kind, amount, 
and condition forest resources, 
the industries they support, and the 
possibilities for improving wood pro- 
duction. Available from the Southern 
Forest Experiment Station, New Or- 
leans, Louisiana. 


Semi-Annual Statistical Summary 
Lumber and Hardwood Flooring 
Shipments, 
Orders and Stocks. The statistics 
this report are based mill reports 
regional associations and esti- 
mates production published the 
Bureau the Census, Dept. 
Commerce. Available from the 
Lumber Mfrs. Assoc., 1319 Eight- 
eenth W., Washington 


the Forest Products Laboratories 
Canada. This report lists project 
work undertaken the Ottawa and 
Vancouver Laboratories for the pe- 
riod June 1958 May 1959. Availa- 
ble from the Dept. Northern Af- 
fairs and Resources, Ottawa, 
Ontario, Canada. 


Five Year Progress Report 
Status State-Wide Service Test 
Fence Posts. Childs. Contains 
field service tests approximately 
5,900 fence posts that have been set 
fence lines fourteen locations 
throughout the state Texas. Re- 
search Note No. 22. Available from 
the Texas Forest Service, Lufkin, 
Texas. 


The Marginal Sawlog for Southern 
Yellow Pine. Milton Applefield. This 
study appraises the economic signifi- 
cance residue pine pulp chip pro- 
duction and makes analysis the 
use small, low-grade sawlogs en- 
tirely for pulp chips. Research Note 
No. 21. Available from the Texas 
Forest Service, Lufkin, Texas. 


The Forests and Forest Industries 


Australia and New Zealand. 
Jenkins, Reprint from Timber 
Canada. Available from the Forest 
Products Laboratories Canada, 
Ottawa, Ontario. 


Sixth Biennial Report the For- 
est Products Commission the State 
Washington. This report covers 
the time span July 1956, 
June 30, 1958. Available from the 
Institute Forest Products, 303 
Anderson Hall, Washington, 
Seattle Wash. 


EMPLOYMENT SERVICE 


The FPRS Employment Service op- 
erated without charge service 
members. Companies institutions with 
positions filled individuals seek- 
ing employment may participate this 
program inserting free two 
consecutive issues the 
UCTS JOURNAL. Inquiries concerning em- 
ployment listings ads placed 
the JOURNAL should addressed 
FPRS Employment Service, Box 
2010, University Station, Madison Wis. 
Correspondence kept confidential. 


Positions Offered 


E-318—A technical specialist needed 
Northwest association. Must under 
with practical experience technical serv 
ice and research. Duties will entail organiz 
ing and maintaining high-quality technica 
service primarily through personal contac 
the field, directed toward governmen 
agencies, builders, architects, and lumbe: 
distributors. Wéill assist the 
manager and aid the research committee 
executing their annual program. (Oct.) 


utilization engineer 
needed for large furniture 
plant. Experience furniture 
fields preferred. Salary commensurate wit! 
experience and ability. (Nov.) 


veneer sales 
needed. person with educational back 
ground forest utilization wood tech- 
nology preferred but will waive these 
quirements for man with equivalent back- 
ground veneer sales. Position requires 
two four years active veneer sales, mak 
ing veneer lines, and pricing veneers 
Advancement position Sales Manager 
possible within six seven years. 


E-323—Quality control supervisor needed 
Age range desired years old. 
Educational background wood utilization 
with interest research and quality 
control preferred rather than sales. Prior 
business experience will waived for 
recent graduate who has the potential 
establish and maintain systematized 
ity control program. (Nov.) 


Employment Wanted 


No. 487—Position desired where there 
opportunity for advancement. Has 
years experience kiln drying and gen- 
eral forestry. Married. (Oct.) 


No. engineering position 
desired with large woodworking 
preferably multi-plant organization, furni- 
ture, veneer, plywood. Will consider 
basis. Graduate German university 
degree equal B.S. furniture manu- 
facturing and industrial engineering. Com- 
pleted apprenticeship cabinetmaker 
passed journeyman and master examinatio 
with honors. (Oct.) 


No. 491—Position desired 
development, sales, and sales engineeri 
particle board industry. Holds B.S. 
wood utilization. Experienced 
board manufacture. (Oct.) 


BW 


No. 492—Person with For- 
est Management desires position. Has 
perience logging, photogrammetric 
and forest management research. 
available Jan. 1959. (Nov.) 
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for National Security 


Hon. 
Assistant Secretary the Army 


“We need brilliant men for 
research—trained—educated 
—dedicated advancement. 
The Armed Forces are 
exception, and neither 
the wood 


INDEED HONORED have been 

asked speak here today, and 
for the many courtesies which 
have been extended warmly. 
past affiliation with the wood in- 
dustry and contacts with the Forest 
Products Research Society make this 
occasion somewhat homecoming. 
current position not work 
with wood directly, but position, 
even the Armed Forces, can one dis- 
associate himself from wood. The 
Army, for example, organized along 
the three lines men, money, and 
material, and wood used men, 
bought with money and one our 
major materials. 


During tenure office As- 
sistant Secretary the Army has 
been duty, and pleasure, 
attend many meetings and forums, but 


Official Luncheon Address, FPRS 12th Na- 
tional Meeting, June 22-27, 1958, Madison, Wis. 


Author: Hon. George Roderick holds 
degree mechanical engineering from 
the University Michigan. joined the 
American Seating Co. 1923 
important positions president in- 
manager the war products division, 

arch and development; manufacturing; opera- 

became director 1947, and also 
director the Newport Steel Corp. 
Roderick was appointed his present post 
954, where his work has been primarily 
icial management. 


Shelters wood fiber diffusion board, developed FPL, could protect our troops from 
atomic fallout, poison gases. 


completely amazed the pro- 
gramming for this annual meeting. 
The wide range technical sessions 
and committee meetings are indicative 
the objective, broad interests the 
membership this Society. Since its 
inception about dozen years ago, the 
Forest Products Research Society has 
grown from few dedicated individ- 
uals almost 3800 members and sub- 
scribers, positive proof the interest 
and importance one this na- 
tion’s most important raw materials. 
first introduction your member- 
ship and activity was your meeting 
Grand Rapids 1949. attended 
nearly all the meetings and was im- 
machinery exhibit held conjunction 
with the annual sessions. This Society 
has filled critical need for organ- 
ization which brings together the many 
skills required for the 
lization wood. 

note with special satisfaction the 
keynote session “Insurance for the 
Future through Forest Products 
Research” and the session the edu- 
cational programs forest products. 
this age struggle between Com- 
munism and Freedom, cannot afford 
stand still. must progress all 
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matters, and this requires research. 
Obviously, need brilliant men for 
research—they must trained men— 
educated men—and men dedicated 
advancement. The Armed Forces are 
exception, and neither the wood 
industry. 

With respect wood, the Commis- 
sion Increased Industrial Use 
Agricultural Products its report 
the 84th Congress expressed its views 
this way: “Wood complex mate- 
mechanically, and 
chemically. Although has been un- 
der intense study with the means 
available for many years, must 
confessed that are yet ignorant 
many ways what is, how 
put together, and what makes be- 
remarkably diverse and versatile mate- 
rial the best advantage, should 
know all can about Knowl- 
edge this field still inade- 
quate for the tasks 


Upon analysis, and this statement 
true, there are revealed two major 
weaknesses: first, the research forces 
directed this purpose have been in- 
adequate; and second, essential basic 
scientific knowledge inadequate. 
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These weaknesses exist spite the 
magnificent and objective work the 
Forest Products Laboratory, The 
Forest Products Research Society, 
number our universities, and the 
wood-using industries. The need for 
continuing research exemplified 
the outstanding program for this 12th 
Annual Meeting your Society. 


Certainly, not mean belittle 
the fine scientific and engineering de- 
velopments that have accomplished 
revolutionary changes the wood 
products field. But particularly wish 
emphasize that forest products, 
all other wonders nature, there 
are vast areas still listed “unknown” 
not only laymen but scientists 
and researchers alike. 


Why should the Armed Forces 
interested these matters? Well, first 
all, the Armed Forces use large 

uantities all kinds products 
wood its simplest forms— 
poles lumber complex specialized 

roducts like diffusion board. 
World War II, the Armed Forces used 
billion board feet lumber! Dur- 
ing the peak year that war, one-half 
the nation’s lumber production—17 
out billion board feet—went 
into packaging and crating. Currently 
need containers for everything 
from beans missiles. fiscal year 
1957 the total purchase lumber 
the Armed Forces was about 421 mil- 
lion board feet cost approxi- 
mately $40 million. for 
suppose someone might know, but 
could not begin find out how much 
what kinds paper used an- 
nually the Pentagon’s programs for 
the Army, Navy and Air Force. can 
assure you the same area 
thinking space exploration. 


addition these large quantities 
conventional forest products, the 
Armed Forces need many special prod- 
ucts made from wood. number 
these have had developed 
serve particular purpose. For this 
type research the Department 
Defense calls upon 
ties such the Forest Products Labora- 
tory, our universities, and our indus- 
trial laboratories. few examples will 
serve illustrate the wide range 
these skills and the facilities required 
for development these special prod- 
ucts, 


Critical emergency would 
glycerine—an essential ingredient 
some explosives—now derived 
chiefly from petroleum. The Forest 
Products Laboratory was asked de- 
velop method for making this chem- 
ical from wood waste that widely 
dispersed plants could built close 
readily available source raw mate- 
rial. The Laboratory met our needs 
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USS Bittern, the unique all-wood ship made with hull laminated, pressure-treated red 
She was specifically designed non-magnetic minesweeper. 


developing two processes considered 
quite satisfactory should such situa- 
tion arise. This just one many 
Laboratory-developed products that 
have application for industrial uses 
well military. This example typ- 
ical many research efforts where the 
product process developed 
single research project benefits both 
civilian and military activities. 


Further, the Defense Department 
made wood fibers. very special- 
ized product recently developed the 
Forest Products Laboratory under 
contract with the Army Chemical 
Corps called fiber diffusion board. 
relatively cheap wood fiber- 
board that filters out poison gases, 
disease-laden particles, and radioactive 
fallout from nuclear fission. would 
possibly used for shelters for the 
protection troops civilians from 
most the deadly effects radio- 
active fallout from nuclear weapons. 
This fiberboard has the appearance 
home-construction building board, but 
screen out the deadly gases and other 
harmful particles. Life-sustaining oxy- 
gen, the other hand, passes through 
freely. 

Truly, this remarkable result 
intense research because might per- 
mit continue its hab- 
itation area poisoned surprise 
attack. Though not the ultimate 
protection, placed one step 
closer preserving our way life. 


may turn our sister service— 
the Navy—for another example. The 
wide variety wood and wood prod- 
ucts required keep the fleet afloat 
are provided through systematic 
search and development cooperation 
with industry and research institutions. 


speedy luxury liners, 
class carriers, significant that 
inherent function wood remains 

indispensable renewal structur. 
material continuously available 

progress new development and 
sign. 

this use wood our modern Navy, 
the Consolidated shipbuilding 
New York the USS Bittern was 
launched. The unique 
tionary element here was new-type 
wooden pressure-treated red 
oak and made laminated construc- 
tion throughout. Its mission 
non-metallic mine hunter. Many years 
research basic fields preceded the 
construction this prototype ship. 
Amidst all our modern developments, 
wood remains truly remarkable en- 
gineering material the struggle 
men and materials against the sea. 


might also interesting note 
here that the oldest boat active 
Navy service has wooden hull. 
50-foot barge, registry number 
Launched 1912, she still 
afloat and assigned the 
River Naval Command Washing- 
ton, 


These examples accomplishm 
only illustrate the Armed 
needs for and their serious 
wood and wood products. These 
examples illustrate also that, 
ing the Communist threats 
must continue and even exp 
further our search for knowledge. 


Sometimes these efforts lead 
search for knowledge far afield 
the immediate practical problem. 
tal research, which well known 
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During the peak year World War half the nation’s lumber production (17 billion board 
feet) was used packaging and crating. 


examples where basic stud- 
led important commercial products. 
On¢ these was priest’s explora- 
tions into the nature acetylene, 
which led the development syn- 
thetic rubber. Another was long 
tudy heavy molecules for the pur- 
pose extending scientific knowledge 
which resulted the discovery 
nylon. need not expand the im- 
pact this discovery our everyday 
lives. More recently, group Uni- 
versity Michigan chemists delved 
into the fundamental properties 
boron-hydrogen compounds. What 
they found led the development 
high-energy boron rocket fuels now 
used particularly the Air Force 
rocket propellant. Who knows? Per- 
haps this fuel will place man the 
moon 


know, however, that our ap- 
plication existing knowledge the 
development new things new 
products limited only the depth 
our current knowledge. The oppor- 
tunities are many the stars, but 
they must pursued vigorously. 
Basic research, from which stem new 
tion industry, educational 
tutions, and government. Without 
basic research, our commercial and in- 
dustrial complex would soon 
standstill and would stagnate. Within 
the Department Defense, our satel- 
lite and missile programs could not 
have been developed without the back- 
ground basic study the physical 
matter which, when known, 
could applied the development 
the atomic bomb and modern 


weaponry. Now have Explorers and 
Vanguards—not Buck 
dreams but actualities—and the ulti- 
mate still beyond imagination. 


The Army and its sister Services 
have never lost sight the tremen- 
dous importance contribu- 
tion the Industry-Defense Team. 
More than ever before history the 
military strength our nation can 
nothing without the complete backing 
its industrial strength. Field Mar- 
shall Montgomery once said that suc- 
cess battle one fifth tactics and 
strategy and four fifths supply. 
would certainly agree with that for- 
mula, and hastily add that also 
true great degree our present 
struggle preserve peace. 


are dependent many ways 
upon industrial, educational, and gov- 
ernmental institutions for the answer 
many our problems. True, many 
our military roadblocks have been 
eliminated our own technical serv- 
ices, but many our basic answers 
have come from other sources. Such 
source the Forest Products 
laboratory, organization widely 
diversified talent, equipment, and per- 
sonnel second none the world 
its field. Much the re- 
search the past years has directly 
and indirectly aided the establish- 
ment integrated operations and 
fuller utilization practices wood and 
wood products. this situation, our 
country has available cooperative re- 
search program laboratory that 
utilized not only the military 
but also many you here in- 
dustry. Last year, the Forest Products 
Laboratory operated about three- 
million-dollar budget, which ap- 
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proximately one third was sponsored 
the Armed Forces. 


The shortage highly trained per- 
nology reveals real need stimulate 
interest the field education, espe- 
cially the undergraduate level. 
must train more people the forest 
products field—not only wood techni- 
cians, but physicists, chemists, and 
other scientists. must assist more 
students become intensely interested 
sciences, and advance their edu- 
cation high, practicable levels 
their chosen fields. The universities are 
one the training grounds for these 
scientists who, when well 
can accomplish the needed basic re- 
search upon which application 
dependent. confident that the 
deliberations this 12th meeting 
your Society will help solve the 
problems obtaining the people 
needed for research forest products. 
industry, education, and government. 


this point would like inject 
some thinking the Army this 
field research and all other impor- 
tant areas our interest. 


doing its job, the 
never lost sight the overriding im- 
portance certain intangible matters 
the spirit. research wood uti- 
lization, missiles, other weapons 
worth dime the men who use the 
resulting products are lacking cour- 
age, discipline, obedience the 
national good. grouping 
diers into new types organizations 
can help any way unless they are 
devoted common cause and are 
led forceful, dedicated men. 
are convinced that must give 
much attention the qualities 
leadership, force and courage our 
fighting men give research 
and new facilities. 


you here today and the com- 
panies and institutions you represent, 
the Armed Services salute your past 
achievements and eagerly anticipate 
your continued help the solution 
our common problems. Certainly, the 
problems are difficult these trying 
times, but sure that all have 
full confidence the American concept 
freedom thought and the ability 
our individuals and institutions 
meet any challenge. You the Forest 
Products Research Society deserve full 
credit for bringing into focus these 
problems the widely diverse skills and 
interests found government, indus- 
try, and education. 
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UITE FEW YEARS AGO, man 
who had much with the 
founding the Forest Products Labo- 
ratory Madison put our essential 
problem these words: 
“In our use forest products 


have been drawing the balance 
resources which has accumulated dur- 
ing the remote past. now see very 
plainly that long time this bal- 
wholly new thing that great people 
like ours should face face with 
the situation that must depend for 
its supply wood upon the annual 
growth. new thing that people 
should placed position where 
the annual growth timber will 
the substantial limit the amount 
which that people can use.” 


Those words were spoken Charles 
Van Hise, the president the Uni- 
versity Wisconsin who entered into 
the agreement with the Forest Service 
that created the Forest Products Labo- 
research institution unique 
the world. 


are today, years later, the 
point where President Van Hise pre- 
forests grow, that about gen- 
eration trees. most our forest 
regions, are substantially dependent 
upon annual growth; only the West 
still yields appreciable amounts 
ber accumulated from the remote past, 
and proportionately less each year with 

Session III, Keynote Session, 


FPRS 12th National Meeting, held June 22-27, 
1958, Madison, Wis. 


The Author: Har- 
per holds and de- 
grees forestry from the 
University 
from Duke University 
forestry. 
Harper has been with the 
Forest Service since 1927, 
and has held 
search posts. 


THE ROLE Federal Government 
FOREST PRODUCTS 


Assistant Chief, Forest Service, Department Agriculture 


relation its own second-growth 
harvest. 


From its very beginnings, forest 
products research the Forest Service 
has been closely linked with some 
our great educational institutions and 
with industry. This fact has prophetic 
significance. one agency can the 
job alone. There simply too much 
do; too many problems solve na- 
tionally, regionally, locally; too many 
different sets conditions that seldom 
remain constant for long and, chang- 
ing, they require fresh thinking, new 
approaches. very direct manner, 
search are concerned with product util- 
ity and consumer requirements—a fact 
that leads inevitably the question: 
How have our products 


Trends Forest Products 
Consumption 


The most recent evidence 
point has just been published the 
Forest Service Forest Resource Re- 
port No. 14, Resources 
America’s shows that, while 
there have been marked shifts kinds 
timber products used, total con- 
sumption industrial wood has in- 
creased over-all since 1900—to some 
extent. 


During recent years have con- 
wood than any time before—we 
consumed more than billion cubic 
feet year. Per capita consumption 
industrial wood has 
tially recent decades, but 1952 
still totaled cubic feet for every 
man, woman and child. This still rela- 
tively high per capita use, the report 
emphasizes, significant. 

Lumber still comprises well over 
half all industrial wood consumed, 
and despite drop more than one- 
half per capita consumption 
lumber, total consumption 1955— 
because increased population—was 


Federal objectives forest products research 
are three: reduce waste primary 
harvesting and utilization, find uses for 
parts the forest crop not now 
economically useful, and improve general 
serviceability forest products. 


early 1900 levels. Total lumber 
mands are expected increase 
future, even though lumber will 


Pulpwood and veneer bolts 
continue take more and more 
the total timber output. Per capita 
sumption pulpwood has tripled 
since 1920, and total consumption 
risen more than five times. 


the other hand, wood 
such poles and piling, mine timbers, 
and cooperage expected increase 
only moderately. 


The report projects potential timber 
demands 1975 and 2000. While 
three projections are made, this pre- 
sentation will confined the so- 
called projection. This pro- 
jection based upon assumed 
population 215 million 1975 
and 275 million 2000, gross na- 
tional product 630 billion dollars 
1975 and 1,200 billion 2000; and 
upon price structure relatively un- 
changed from 1953. 

The medium projection 
tential demand for sawlogs per 
higher 1975 and per cent higher 
2000 than 1952 consumption. 
wood demand projected rise 
per cent 1975 and 182 per cent 
2000. Total demand for 
and 114 per cent 2000. 

there you get idea 
will need those milepost 
1975 and 2000, and what 
must produce from what Van 
engaged forest production and 
zation research. 

The cold fact the matter 
unless much more efficient utiliza: 
effected than assumed the Rep 
annual growth will have 
than doubled the year 2000 
ply the projected demands. This 
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Research leaders from private industry and 


rise growth from the 1952 level 
47.4 billion board-feet 105.4 
billion—an increase 122 per cent. 
will colossal task substan- 
tially increase the efficiency forest 
utilization, confronted forestry to- 
day with unchecked trend toward 
declining size and quality standing 
timber and changes species compo- 
sition our forests that leave with 
less and less the desired softwoods 
and more and more the relatively 
unwanted hardwoods. 


Products Must Up-Graded from 
the Raw Material 


Under such conditions, one the 
important roles forest products re- 
plain: develop techniques 
and processes that can transform low- 
quality raw material into high-quality 
goods capable much longer service 
life. Fortunately, have had some 
experience along this line already! 

Federal research forest products 
began some half century ago 
scale small indeed today’s stand- 
ards. Virtually from its beginnings, 
however, was aimed improved 
service and prolonged service life 
wood products. The early strength tests 
were undertaken provide engineers 
with reliable data which base 
more efficient designs for wood struc- 
tures, thereby using less wood. Re- 
search preservatives and treatments 
had its objective the thwarting 
decay fungi. The early seasoning re- 
search was pointed not only toward 
faster ways getting the water out 
green wood but toward reduction 
seasoning losses result check- 
splitting, honeycombing, and the 
and toward developing techniques 
for drying the refractory hardwoods 
thereby making them useful. For 
imple, sweetgum popular 
wood only when the season- 
problem, was solved. 

Within few years after was 
inded, the Forest Products Labora- 


educational institutions meet with government 
researchers plan and direct coordinated studies ways improve wood utilization. 


tory was looking into the possibilities 
pulping hardwoods, effect mov- 
ing directly counter the popular 
notion that, except for limited use 
filler for book stock, hardwood fibers 
were simply too small. And the 
mid-twenties, work was under way 
the semichemical pulping 
woods, process that today wide 
and expanding use, producing well 
over million tons paper 
from aspen, oak, maple, birch, elm— 
virtually the whole miscellany hard- 
woods that dominates our eastern for- 
ests. Pulp yields, incidentally, are 
considerably from those obtained with 
the older chemical processes. 


Illustrative how research benefits 
can multiply, however, the develop- 
ment even more efficient process 
during the past decade. its cold soda 
process, the Laboratory has made avail- 
able industry less costly means 
pulping hardwoods, with pulp yields 
even greater! Needless say, industry 
adopting these research results; one 
mill already enlarging its first cold 
soda plant. 


This powerful trend toward utiliza- 
tion hitherto unused species paral- 
leled one equal significance: the 
conversion sawmill, veneer-mill, and 
other residues into fiber products. The 
product possibilities have broadened 
greatly that are rapidly attaining 
reality for long-standing dream 
our research people—truly integrated 
utilization woods-run logs. 


Naturally, with these developments, 
products research the central labora- 
tory becoming more closely inter- 
twined with other forestry utilization 
research. Research this field has been 
undertaken regional Forest Experi- 
ment Stations, with the Laboratory 
cooperating and furnishing technical 
guidance, and thus are better 
position work closely with other 
agencies, public and private, vari- 
ous kinds utilization problems. 
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Almost from its inception, the For- 
est Products Laboratory has done co- 
operative research for other branches 
the federal government. During 
World Wars and II, that cooperation 
monopolized its facilities and staff. 


considerable amount research con- 


tinues cooperation with the Air 
Force, Navy, and Army problems 
ranging from the packaging mili- 
tary supplies development im- 
proved materials and structural com- 
ponents for aircraft and ships. 
have even entered the space age 
attacking problems involving missiles, 
space vehicles, and the transport 
beyond the earth’s gravitational 
eld! 


Research Objectives 


this point let summarize forest 
products research objectives. There are 
three. The first reduce waste 
harvesting and primary utilization 
finding ways improving operations 
and using leftover material for indus- 
trial goods. The second find in- 
dustrial uses for those parts the 
forest crop not now economically use- 
ful, among which are cull and defec- 
tive trees left the harvest, whether 
because natural deficiencies 
external causes, species not now eco- 
nomically useful, and thinnings and 
improvement cuttings below the level 
economic return. The third objec- 
tive expand and improve the 
general serviceability forest products 
through improvement and expansion 
existing products processes, 
creation new goods 
and integration products from wood 
with new products and other industries. 

meet these objectives, the re- 
search program directed generally 
toward solution the most pressing 
problems the processors, 
and users forest products. Basic 
research, however, emphasized the 
fullest extent possible. Only through 
basic research can essential wellsprings 
information tapped find solu- 
tions our manifold problems 
applied research and development. For 
example, our efforts make use 
the lignin residues chemical pulping 
have had little success because don’t 
really know what lignin is. 


Forest Service Responsibilities 


Forest Service research objectives 
make clear, the fed- 
eral research products are 
broad. The scope these responsibili- 
ties re-emphasized almost daily the 
Forest Products Laboratory the 
broad fields activity represented 
its visitors, its correspondence, the in- 
numerable requests receives for in- 
formation and guidance. fulfill its 
function properly, federal research 
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must staffed with topflight scientists, 
engineers, and technologists the 
various fields forest products utili- 
zation; its scientists and engineers must 
the broadest program stud- 
ies possible, and must keep the 
closest possible contact with producers, 
and users forest products 
all parts the country and with 
research institutions their own and 
related fields. 


But, however extensive 
gram, recognize that cannot begin 
handle, nor should try handle, 
all the Nation’s utilization research. 
For this reason, basic tenet our 
policy encourage universities, 
state agencies, and private concerns 
carry research programs, and co- 
operate with them the fullest extent. 


While the responsibilty federal 
research broad, all publicly sup- 
ported research has much the same 
obligations. State-supported universities 
and certain other public institutions 
are similarly charged with acquiring 
and disseminating information 
problems confronting forestry its 
broadest aspects. Our interests are 
therefore mutual; and, fully effec- 
tive, all this widely 
search effort ought coordinated. 
The Forest Service should 
favorable position work with non- 
federal public and school agencies 
the coordination research programs 
bring about well-balanced nation- 
wide attack all problems important 
forest products utilization. 


research, moreover, has responsibility 
cooperate with private industry. The 
forest products industries have de- 
veloped strong interest research, 
and certain segments—notably pulp 
and paper—devote the aggregate 
much greater funds than are 
available public institutions. The 
most recent comparative figures avail- 
able are for 1953. These show that 
federal forest products research funds 
were $2,750,000, other public funds 
aggregated $1,700,000, 
spent $26,550,000. 1957, federal 
funds had risen $3,000,000 and 
other public funds 
$2,700,000. Industrial expenditures un- 
doubtedly also went up. 

Naturally, the bulk industrial re- 
search effort goes into product devel- 
opment; our competitive markets com- 
pel this. But industry relies heavily 
upon publicly supported research for 
fresh ideas, processes, and techniques, 
some the examples cited will 
substantiate. Because the character 
much our industry—the small 
size its units and its highly com- 
petitive nature—public research has 
deep obligation serve its needs— 
with this proviso: that the public good 
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shall govern when conflicts interest 
arise. 

Collectively, all agencies have large 
responsibility their utilization re- 
search that takes into account the for- 
est resource from which come our 
wood raw How well are 
discharging that responsibility 

answer that question, must 
face boldly the basic problems 
that confront us. They shape like 
this: are confronted not alone with 
the situation that must soon get 
along henceforth entirely with what 
Van Hise called the growth” 
our forests; are also faced with 
the concommitant fact that our forest 
quality declining and our forest com- 
position changing, and gravely 
complicating fact. 

wood lumber some uses with rela- 
tively plentiful hardwoods, which are 
harder cut and nail, harder sea- 
son, harder keep from splitting and 
warping. 

Somehow must find uses for 
the low-quality stands, the little-used 
species, the thinnings young forests, 
both meet our wood requirements 
and help timber producers finance 
the stupendous task restoring the 
quality our forests. 

Somehow must more effi- 
cient job utilizing what harvest 
—the limbs and tops and damaged 
trees now left behind logging, the 
sawdust and shavings and other resi- 
dues the mills. 

And finally, must somehow find 
means making wood products all 
kinds more serviceable, more resistant 
decay and fire and insects, and more 
durable use. 


What Should Done? 


view all this, seems that 
are doing too little, and that’ 
cannot much longer proceed our 
present pace are discharge 
our responsibilities. The problems 
face are huge, but not insuperable. 

Industry and other private research 
forest products utilization undoubt- 
edly ought stepped up, and this 
likely occur. Certainly there much 
reason believe this would desir- 
able. Public supported 
search—that is, federal and non-federal 
public research—similarly might well 
stepped up. And this could best 
achieved program coordinated 
the best our abilities. 

believe that greater federal 
effort justified and would 
stimulate other agencies increased 
effort. Cooperation there must also be, 
and that context think that the 
expansion 
feasible—should appropriately provide 
for contract other aid with non- 


federal agencies. This not only could 
help accomplish research more 
ciently but could help forestry schools 
and other units universities pro- 
vide the all important training fu- 
ture scientists and research workers 
that all will need. There prece- 
dent for this existing agricultural 
and forestry programs that affords 
ful guides procedure. 


seems almost superfluous 
tion that great deal thought 
been given research expansion—t 
much expansion, for what, and 
The dividends past forest produ 
research have been great. How 
dollars and cents, our investme 
compute. few years ago, 
ever, the Forest Service 
estimated that, from six its 
tory developments alone, 
ventures have sprung that annually 
federal taxes amounting $70 
every federal dollar spent the 
search that made their existence 
sible. Certainly the other benefits 
terms jobs, business 
and new better products far 
the mere tax return. But great the 
dividends from past research have 
been, the future dividends are 
much more impressive. More- 
over, there are cogent reasons for 
ting ahead faster forest utilization 
problems—one notable example being 
the problems inherent the low- 
quality timber much our forests 
and the dependence upon solution 
those problems for improved 
management our vast acreage 
small woodlands. 


Over-all, what scale program for 
forest products research 
Frank Kauffert and William Cum- 
mings, reporting this question for 
the Society American Foresters 
their published report 1955, “For- 
estry and Related Research North 
America,” concluded that forest prod- 
ucts research ought expanded 
the near future four times the 
$31,000,000 expended all agencies 
1953. This may conservative 
estimate, but regardless how 
ultimate goals may set, 
private, state, and federal—finds 
feasible go. 

Such increases all along the line 
work that needs 
are pass along our heirs and 
cessors forests and forest products 
selves enjoy. have already 
poned over-long the payment 
premiums adequate insure for 
the resources they will need. 
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ROLE Private Industry 
FOREST PRODUCTS RESEARCH 


WINTON PATNODE 
Consultant, Tacoma, Washington 


Integration good thing 
for the forest products industry. 
the future, more large units 

will perform greater proportion 
the broadly applicable, 
fundamental research necessary 
for the development new 
products and processes. 


THEME THIS 12TH 
TIONAL meeting the Forest 
Products Research Society 
ance for the Future—through Forest 
Products forward-looking 
sentiment implying self-reliance and 
the determination achieve. Volun- 
tary gatherings this kind, discuss 
work common interest, are part 
the culture American industry, 
and they are fruitful. The exchange 
ideas stemming from freedom 
thought and speech, followed in- 
dividual decisions act not act, 
vital American industry, also 
vital productive industrial research. 

The word used deliber- 
ately. Aware are the diaboli- 
cally intricate and expensive hardware 
some research projects, let not 
forget that only man can have ideas. 


Ideas not crawl out the ma- 
chinery. 


Presented Session III, Keynote Session, 
FPRS 12th National Meeting, held June 22-27, 
1958, Madison, Wis. 


The Author: Dr. Patnode 
earned his PhD chemis- 
try Cornell University. 
was employed Gen- 
eral Electric for years, 
administration 
operations. He joined Wey- 
erhaeuser Timber Co. 
1955 and was Director 
Research and Development 
unti! the spring this year. 


1953, industry invested 85% the doliars spent for forest products and utilization research. 


Invention, one the goals in- 
dustrial research, mental act, the 
product individual mind, dis- 
ciplined knowledge but unfettered. 
Profitable commercial exploitation, the 
other goal industrial research, 
hinges upon the decision buy not 
buy, also mental act, the conclu- 
sion individual mind. The de- 
velopment discoveries and inven- 
tions persons working harmony 
with each other and with their times, 
results products that are commer- 
cially successful when people appre- 
ciate the value what offered and 
decide buy. These two ingredients, 
applied science and technology coupled 
with attractive values the market 
place, spiced with competition and 
sweetened with profits, are the es- 
sence productive industrial research. 


The products the forest, from 
telephone poles cellophane, are 
numerous and varied that one has 
think about them one time, 
group them classes. One classifica- 
tion that has been found useful divides 
the products generally into two 
groups: those which 
recognized products the forest, 
such Christmas trees and lumber, 
and those which the user does not 
ordiarily recognize forest products, 
such rayon and vanillin. Industrial 
research applied each these two 
groups has different objectives and dif- 
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ferent frames reference, although 
there are also some aspects common. 


Research Recognizable Forest 
Products 


First, consider products that the user 
associates with the forest. Research 
this group forest products has been 
going for about million years, 
ever since man first timidly descended 
from the trees dawn and retired 
their safety dusk. Man’s first home 
was the forest—and his last home 
often simple pine box. Call race 
memory, vestigial animal instinct, 
just good common sense, the fact 
that people generally associate the 
products the forest with home, with 
security, with pleasure, with eternity. 
People want wood-burning fireplaces, 
fresh flowers and greenery their 
houses, picket fences and stick 
whittle. Who does 
stroke the surface fine wood 
furniture store, sniff with pleasure 
the fragrance pine gum and 
freshly cut wood? winter, man 
turns his woodworking shop, and 
summer the forest for creative fun 
and relaxation. word, people like 
wood. Even the cave man, whose 
house was stone, used wooden 
club the tender act wooing 
mate! 

There much talk today market- 
ing circles about motivational research, 
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subliminal advertising, the 
The desire for our nat- 
ural products part our race in- 
heritance, and needs 
psychological stimulation. Researchers 
forest products should never ignore 
this fact. 


But man creative animal, rest- 
less and ambitious creature. seeks 
change and sometimes fascinated 
novelty. Not content with conquering 
the surface the earth, the seven seas, 
and the atmosphere, now deter- 
mined the moon. Not that 
should send representative along 
plant Lunar Tree Farm Number al- 
though equally fantastic proposals may 
read the papers every day, but 
neither should abandon the tradi- 
tional natural forest products favor 
dramatic novelties. 


have here the makings 
dilemma posed the inherent desire 
the customer for the natural and 
familiar products the forest, and his 
equally strong attraction artificial 
and synthetic products creative 
The dilemma can never 
solved mere complacency with the 
old, nor frantic embrace sub- 
stitutes. The familiar properties and 
utilities forest products need 
retained, but continuously and subtly 
modified that they will meet new 
needs new ways tune with new 
times. 

For this class products, the ones 
the user recognizes coming from 
trees, the most profitable areas de- 
velopment probably lie processing, 
packaging, and distribution. Many 
members FPRS are working 
these areas; their active participation 
the work this Society, and what 
they will home result this 
participation, will benefit the industry. 

industry, however, which thinks 
farming for perpetual yield its raw 
material should take equally 
view with relation the future its 
products. Look, for moment, the 
fields science that are developing 
rapidly and that may have important 
applications wood. would prof- 
itable know more about the effect 
high-intensity radiant energy, such 
sound, pulsed square waves elec- 
tricity, micro-wave power and bom- 
bardment sub-atomic particles 
the surfaces the fine structure 
wood. would profitable exam- 
ine the current trend polymer chem- 
istry involving the formation 
mers desired configuration rather 
than heterogeneous mixtures, and the 
orientation selected polymerizable 
monomers surfaces chosen con- 
figuration prior 
Also, study the recent discoveries and 
current trends biochemistry involv- 
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ing enzymatic reactions and the effect 
molecular geometry disease and 
immunology. are inclined forget 
that log still botanical product 
once gets into manufacturing 
plant, and that advances knowledge 
the physics and chemistry other 
cellular substances may applied 
ours. Work these fields un- 
doubtedly applicable processes in- 
volving adhesion, seasoning, stabiliza- 
tion, preservation, and finishing. 


Products Not Associated with 
the Forest 


Now let consider the vastly more 
varied products the second classifica- 
tion, those which are, and can be, 
made from forest raw materials and 
which the customer does not imme- 
diately associate with the forest. Here 
the sky the limit, subject only the 
ceiling imposed economics, now 
and the future. Products composed 
bits and pieces, fibers, extractives, 
and derivatives forest plants find 
their way market almost in- 
finite variety forms. difficult 
think these diverse operations 
one industry, and are forced rather 
think them the pulp and paper 
industry, the naval stores industry, the 
fiber panel industry, parts the chem- 
ical industry, and on. They form 
single industry only the degree 
which their operations are integrated 
back the forest, and the degree 
which they use the whole tree. The 
unifying principles are thus the raw 
materials and integrated organization 
and ownership rather than similarity 
products. And the economic neces- 
sity integration manufacture 
forces the organizational integration 
widely varied fields research. 

Integration good thing for the 
industry, since engenders broader 
outlook the part management, 
greater awareness the extent 
competition, and appreciation the 
opportunities for diversification 
products means approaching 
more complete utilization the raw 
materials. The forest products industry 
the future will inevitably include 
more large units than exist today, more 
groups closely associated firms who 
trade actively over the back fence 
some the modern complexes 
the chemical industry, and the future 
will bring greater adherence the 
principle sustained yield for perpet- 
ual operation. Concurrently shall 
see the formation and expansion 
more competent research groups, and 
the performance the industry 
higher proportion broadly applic- 
able scientific research, leading prod- 
ucts now unknown permitting 
hitherto unattainable improvements. 

Those you who share these senti- 


ments, and who are actively engaged 
research and development work 
should get out the books, 
journals, and all means take 
active part the scientific engineer- 
ing society your profession. Prepare 
yourselves think about and work 
productively broader field ac- 
tivity than that which you are pres- 
ently engaged. Lean less heavily upon 
your suppliers materials and equip- 
ment, and know more about their ap- 
plication your business than they 
aware trends and discoveries 
many fields science and 
nology you can, and alert 
apply them your business. You 
going have this insure your 
future, and help your industry avo: 
the fate some who have 
placently ignored the unceasing chan; 
around them. 

This Society has active and 
group the field chemical utiliz 
tion. the risk seeming 
should reminded not overloc 
the so-called minor forest product 
For example, the technical 
cently announced another step the 
world-wide study native 
west coast college, sponsored 
large manufacturer pharmaceuticals. 
Their objective the discovery the 
active principles primitive medi- 
cines, many them forest products. 
forest industry might well under- 
take the isolation such products. 
This but one small part the in- 
tense interest biologically active 
materials produced wild plants. 
should aware also the 
cation military research methods 
isolating and purifying ingredients 
complex mixtures chemicals, 
knowledge which may permit the 
recovery valuable components 
waste process fluids. 


Summary: Research Vital 


summary, must agree that 
search forest products vital the 
future the forest industry. Many 
units the industry will find 
able widen and deepen the scope 
their research efforts, guided 
predictable needs and desires 
chosen market. While persons 
this effort may not literally land 
the moon, figuratively and 
they have the opportunity 
moon. Working with wood, 
the excitement exploring new fr: 
tiers, developing profitable 
products and processes. have 
heart-warming reward know: 
our work helps satisfy 
human need for the comfort, 
health, the cheer, and the safety 
home. 
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and Associate Dean and Director 
Research, State University College 
Forestry Syracuse University 


Our industry spends more than 
$31,000,000 year research, 
but only $550,000 our 
schools. This ratio inadequate 
expect turn out the 
quality research men needed 
insure the future the 
forest products industries. 


SUBJECT ASSIGNED for today’s 

some soul searching the part all 
only acquaint one another with our 
mutual problems will still worth 
while. can come real under- 
standing the magnitude the task 
face and can set about drafting 
pattern meet it, will one 
the most significant things that has 
happened American forestry and 
forest products industries since the 
first sawmill started operating. 


The Questionnaire 


The task assigned for this paper 
discuss forest products research 
the colleges and universities. Letters 
this subject were 
tween Dean Frank Kaufert and Dean 
Shirley. Dean Kaufert, Project 
Director for the Society American 
Foresters’ study ‘‘Forestry and Re- 


lated Research North 


collected excellent material for this 


Authors: Dean Shirley originally planned 
deliver this paper the Keynote Session, 
went to Europe to receive an ‘honorary doc- 
from the University Helsinki, 
and, 

Jahn holds and degrees from 
York State College Forestry and PhD 
McGill University. was with the 

Professor Forest Chemistry. 


survey 1952 and 1953. Dean Kau- 
fert recommended that fresh data 
obtained bring his study date, 
rather than review 
Therefore, that curse college pres- 
idents, deans and even professors, was 
resorted to—the mimeographed ques- 
tionnaire. This was sent all schools 
and departments forestry, well 
many agricultural and engineering col- 
leges, experiment stations, 
nical institutes. 


Question- 
naires 
sent Replies 
Non-accredited Forestry Schools 
Agric. and Eng. Colleges, Expt. 
Stations and Tech. Institutes__ 62 28 


The data, therefore, represent nearly 
complete report the forestry 
schools and departments. may as- 
sumed that the four non-accredited 
schools that did not reply have little 
forest products research. Prac- 
tically forest products research was 
reported engineering and agricul- 
tural colleges (except for those hav- 
ing forestry departments that are 
therefore included with the forestry 
Yet, among engineering col- 
leges, there are significant pulp and 
paper programs the University 
Maine and the Institute Paper 
Chemistry, the furniture program 
North Carolina State College, and the 
housing, farm building, and construc- 
tion programs Minnesota, Illinois, 
and Massachusetts Institute Tech- 
nology, and certain others. The em- 

1 Presented at Session III, Keynote Session, 


FPRS 12th National Meeting, held June 22-27, 
1958, Madison, Wis. 
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phasis engineering colleges, how- 
ever, not wood material, but 
industry that happens using 
wood among its other materials. 
Likewise, the agricultural colleges, 
though reporting very little direct for- 
est products research, have inter- 
est the use wood, such the 
construction farm buildings, struc- 
tural tests, and the use wood-lot 
material for fence posts, and forth. 


No. 
reporting 
products Per cent 
res. 
26 100% 
45% 


These peripheral areas forest prod- 
ucts research engineering and agri- 
cultural colleges are not included 
this paper, since these institutions did 
not report upon them forest prod- 
ucts research. Furthermore, state, fed- 
eral, private research laboratories, 
though located universities but in- 
dependently operated and not part 
the college-administered program, 
are not included. 


The questionnaire, prepared 
Dean Shirley, asked for factual infor- 
mation the current budget and the 
budget years ago, the sources 
funds, the capital the form build- 
ings and equipment available, the 
number men engaged part- 
time and full-time basis, the number 
graduate students involved, and 
listing active forest 
search projects. Also, opinions were 
asked concerning major objectives 
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forest products research, the main 
problems needing attention, the best 
distribution research effort, and the 
value products research under- 
graduate and graduate instruction. 
wish express deep appreciation 
the many department chairmen, deans, 
and professors who gave their time 
fill out the questionnaire for this study. 


Tabulation Results 


The major findings have been sum- 
marized and are presented tabular 
and other form. Tables and pre- 
sent the research expenditures for for- 
est products for the present and 
years ago, and show the sources 
funds. the past decade, expenditures 
for forest products research have in- 
creased six-fold and are now the 
order one and quarter million dol- 
lars annually. During the same period, 
total forestry research the colleges 
nearly quintupled, reaching about three 
million dollars (see also Table 3). 

During about half the 
products research was supported 
college budgets, with the remainder 
shared almost equally federal agen- 
cies and industry grants, with only 
small sums from other sources. This 
represents sharp rise sponsored 
outside-supported reesarch over 10- 


Table 1.—RESEARCH EXPENDITURES 
FORESTRY COLLEGES (26) 


All types forest research 


year period; from about $50,000 
about $650,000, 13-fold. 


Table and Fig. show that the 
figures for research expenditures for 
and take their places 
about would expected from the 
1953 data Kaufert and Cummings. 
These figures also show that the per- 
centage products research expendi- 
ture relation the total forestry re- 
search expenditure has increased some- 
what since 1953. The desired distribu- 
tion research, expressed the 
several schools, averages per cent 
for land management and per cent 
for forest products, Fourteen the 
schools reporting stated that this ratio 
should 50:50. 


Table shows that the forest prod- 
ucts research varies widely, 
well known, between the schools. The 
annual expenditure for about half 
the schools less than $20,000 each. 

The equipment and facilities avail- 
able are set forth Table 


the interest the forest 
products industries that these college 
and university laboratories utilized 
fully for research the forest prod- 
ucts field. Furthermore, various engi- 
neering colleges and agricultural 
neering departments have equipment 


ACCREDITED 


Products research 


Source funds 1957-1958 


College _____ $1,728,000 $488 , 100 
State and local agencies 
(other than via college) 136,200 27,900 
Federal agencies________ 418,000 51,400 
Industry—open grants 297 ,300 7,100 
Industry—confidential _ 54,000 2,400 
Other___ 4 205,000 10,000 
Total 


Table 2.—RESEARCH EXPENDITURES ALL COLLEGES 


All types forest research 


1947-1948 


Source of funds 1957-1958 
College _ $1,799,700 $506,400 
State and local agencies 
(other than via college) - 205,400 41,900 
Federal agencies 536 , 000 76,400 
Industry—-open grants 297 ,300 7,100 
Industry —confidential 54,000 2,400 
Other_. 217,000 12,700 
Total $3,109,400 $646,900 


Accredited Forestry Colleges. 


Non-accredited Forestry Schools and Departments. 


2 Agricultural College Experiment Stations. 


Table RESEARCH ACCREDITED 


FORESTRY COLLEGES 


1957-1958 1947-1948 
615,400 


5,400 
280,000 25,100 
6,600 

840 

57,100 1,900 


$1,240,000 


Products research 
1957-1958 
$ 640,000 $169,700 


5,900 
301,300 
226,400 6,600 

48,800 840 

66,100 3,400 


$1,306,200 


DOLLARS 100,000 


Per cent of 
expenditure! 


All types of Products in products i) 
forest research research research 
1957-58 2,838,500 1,240,000 44 
! Desired Distribution of Research 47 
Land Management Ave. 60% 


Forest Products 


Ave. 40% 


and Related Research North Frank Kau- 
fert and William Cummings, Society American Foresters, Washington, 


D. C. (1955). 
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ALL TYPES FOREST RESEARCH 


that can made available from time 
time for research wood products, 
even though this equipment de. 
voted generally other use. 

The number men engaged 
full-time and part-time research the 
forestry schools and the number 
students specializing this 
field are set forth Table Con- 
sidering that these 
figures, the total not impressive and 
far below what the number 
the schools were meeting 
the responsibility imposed them 
terms the great importance 
forest products industries the 
tional economy and the pressing 
both for research and 
competitive position for these ind 
tries. 

The classification active for 
products research the several 
arranged below the order 


Ma: r 
prob! ms 
Current need 


Research area projects resea 


Log grade and recovery ------- - 3 1 
Utilization, general 4 10 
Wood machining-------------- 5 2 
Use low grades and 
Veneer and plywood__________- 8 1 
Glues and gluing__--_._------. 10 2 
Mechanical 
Laminated wood and 
Composition board 18 4 
Wood 21 1 


PRODUCTS 


YEAR 


Fig. 1.—Expenditures for research accredited forestry colleg 
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4.—DISTRIBUTION RESEARCH 
FOR FOREST PRODUCTS 
RESEARCH 


Number of colleges 


reporting 

Accredited Total 

mount of expenditure colleges schools 
Nore. .-- 3 6 
$1 0CC-20,000_____- 4 5 
2 000-40,000 7 7 
4 000-80,000. 5 6 


hat Should the Schools Doing? 


think the task the 
for research, then one obliged 
ask: are the projects which the 
schools are now working those best 
support the educational 
program, are they oriented more to- 
wards what the schools feel the 
interests the wood products indus- 
tries? Are there too many projects 
dealing with products, such particle 
board, hard board, plywood, 
and wood preservation, and too few 
dealing with subjects such machin- 
ing wood; bonding wood, par- 
ticularly the interaction glue with 
wood; the action finishes; the move- 
ment moisture and other substances 
through wood liquid and vapor 
form; the physical and chemical nature 
wood; and the study the factors 
for variability physical 
properties such hardness, elasticity, 
density, strength, and the behavior 
there too much emphasis 
wood preservation and too little 
the agencies causing deterioration 
wood service, especially insects and 
fungi? especially; are the schools 
engaged research forest products 
taking full advantage the resources 
their university, particularly the 
departments biology, physics, and 
chemistry, make sure that diversified 
talent brought bear research 
wood? These are the types ques- 
tions that need constantly raised 
each school make sure that its 
own research program forest prod- 
ucts directed way that will 
enable the school make the best 
possible contribution. 


interesting that nearly all 
schools that filled out the questionnaire 
considered forest products im- 
portant for undergraduate instruction 
and indispensable for graduate instruc- 
tion (Table 7). was also significant 
that among the foresty schools none 
those now carrying forest products re- 
search plans decrease its program, 
many plan increase the program 
start one they have gone now 


survey just completed, though 
not covering all academic 
engaged forest products re- 


What will this training cost? About $36,000 the time receives his Ph.D.! 


search, nevertheless brings out clearly 
where the bulk the work being 
done. not the engineering col- 
leges the agricultural experiment 
stations but, rather, primarily the 
colleges forestry. The agricultural 
experiment stations that have pro- 
grams significance are mostly those 
associated with colleges having for- 
estry department school. 

The aim the Forest Products Re- 
search Society primarily promote 
the health and prosperity the na- 
tion’s wood-using industries. Some 
these, which the pulp 
veneer, and plywood industries are 
splendid examples, are prosperous and 
have shown the capacity grow with 
the expanding industrial development 
our country. Others such the 
wood chemical industry, cooperage, 
wood box, fuel wood, lumber, post, 
poles, ties and mine timbers have 
shown declining use least use 
has failed increase rapidly has 
gross national production. the case 
lumber, there has been decided 
increase cost and prices with little 
increase output. The lumber man- 
ufacturer squeezed between high 
labor costs the one hand and more 
remote and poorer quality stumpage 
the other. The recent study 
Zaremba lumber prices reported 
the March issue the JOURNAL 
FORESTRY merits 
tion all us. 

Have been trying meet the 
problems the wood products indus- 
tries concentrating individual 
operations end products rather than 
the industry whole? would 
somewhat like trying develop the 
steel industry concentrating all re- 
search angle iron I-beams rather 
than looking the industry 
whole. 
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grant that the future the 
forest products industries will 
large degree depend research, and 
that this must deal with research all 
phases the industry, then follows 
that the future the industry depends 
the research and educational pro- 
grams the forestry schools. other 
units the colleges and universities 
are concerning themselves with the 
problem from land 
uct, and other research agency 
industry government must deal 
deeply and broadly forest products 
research the men studying the 
forestry schools. can expect forest 
products research benefit the 
work done engineering colleges, 
chemistry, physics and biology, but the 
orientation and steering the major 
programs needs the general knowledge 
and approach provided the forestry 
schools. 

this key role the forestry 
schools recognized, then what 
should this mean for the Ob- 
viously, more money, more and better 
students, more faculty, and better 
aison with industry and the Forest 
Service. But means something more 
schools must raise their own 
sights forest products research, not 
just little bit, but large amount. 
The schools must get over playing 
minor role forest products research; 
they must play major role. 


Cost Graduate Education 


would unwise expect that 
every forestry school could educate 
men for all fields research for- 
should attempted only those 
schools that have the resources 
strong university draw for 
basic fields knowledge related 
forestry. seems inevitable, how- 
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ever, that more schools will need 
develop research programs forest 
products are turn out the 
number qualified research men that 
industry, government, and the forestry 
schools will require. 


The cost research and graduate 
instruction high. How much does 
cost produce top-grade research 
man, that is, man with Ph.D. 
degree capable pursuing vigorously 
research program with minimum 
direction, capable supervising 
assistants, and knowledgeable enough 
seek the help men related 
science when this needed? major 
professor capable turning out 
strong Ph.D.’s man that will cost 
the university least $10,000 year. 
Such man teaching graduate courses 
and conducting research could direct 
the work average about six 
graduate students, which could 
expect about graduated every 
two years. Stipends furnish fellow- 
ships for students would run about 
$15,000 annually. Add these together 
with supplies, equipment, and univer- 
sity overhead and the cost comes 
about $54,000 year about $36,000 
for each Ph.D. man educated. 1953, 
Kaufert and Commings reported total 
annual expenditure $31,000,000 
forest products research, which 
$550,000 were spent the schools— 
the schools for each $55 spent 
government and industry. This 
not proper ratio and must inevitably 
lead waste research money due 
lack properly prepared men. 

program costing $31,000,000 
annually, total some 1,500 re- 
search men would required, assum- 
ing that each accounts for some 
$21,000 annually expenditures. The 
longevity research man about 
culation, ratio about dollar 
should spent forestry schools for 
research forest products for each 
$16.20 that spent government 
and industry. Any lower ratio al- 
most certain mean that the Ph.D.’s 
are inadequately prepared, undergrad- 
uate teaching neglected, that the 
school turning them out and not 
replacing their capital terms 
personnel and equipment. 

Whose responsibility see 
that adequate proportion total 


Table 5.—FOREST PRODUCTS RESEARCH FACILITIES 


1947-1948 
A—-Building space (square feet) 
Accredited forestry colleges (26) 156,171 
Non-accredited schools (8) 9,551 
Total____ 165,722 
facilities 
Accredited forestry colleges (26) 


Non-accredited schools 32, 


$916, 


000 


Total___- O87 


forest research takes place the 
schools? Obviously mainly the re- 
sponsibility the schools themselves 
but also government and industry 
that employs the graduates. The 
schools have the job education; gov- 
ernment must protect the interests 
society whole; and industry con- 
cerned with perpetuating itself and 
being prosperous. Properly trained 
manpower necessary for all three 
cases. obvious then that much 
greater research effort must made 
the schools, firstly reach the level 
necessary maintain the nation’s 
present forest products research pro- 
gram, and secondly permit this pro- 
gram grow. 


The above may challenged 
representing merely the viewpoint 
the schools. There another view- 
point—can industry and government 
expect get their research dollars’ 
worth from money made available 
the schools? know that the gov- 
ernment spends huge sums agricul- 
tural research through the 
colleges. Whether gets its money’s 
worth not is, course, difficult 
analyze. know, however, that 
this one the means and perhaps 
the most significant means which 
the productivity the worker the 
farm has been able keep pace with 
that his fellow worker industry. 
But, both from standpoint gov- 
ernment and industry, money spent 
the schools can command wider vari- 
ety talent than commercial 
industrial laboratories. Furthermore, 
the atmosphere for research freer 
educational institutions. There are, 
moreover, certain types problems; 
fact, the most important and sig- 
nificant ones industry that can best 
attacked the pooling resources 
educational institution rather than at- 
company’s research activities. Exam- 
ples are the Empire State Paper Re- 
search Associates’ program the Col- 


Table 6.—RESEARCH PERSONNEL 


FOREST PRODUCTS 


Non- 


Accredited accredited 
schools schools Total 
Full-time staff _ 57 4 61 
Part-time staff __- 93 8 101 
Graduate students 151 0 151 


Planned 
1957-1958 1965 
385,912 
Valuable 
150,000 


014 $6,629,000 


lege Forestry Syracuse, where 
some companies annually contribute 
money sponsor research the pulp- 
ing hardwoods. The Cellulose Re. 
search Institutes, newly organized 
the College, another such effort. 


Summary 


The forestry schools have 
tially increased their programs 
est products research compared 
years ago. However, the total 
effort the academic world 
far short what should 
order provide the productive 
power maintain and improve 
total program the nation 


field. 


The need for this research 
ingly evident when consider 
the total research expenditure 
estry (all types) 1953 accoun 
for only 1.1 per cent the 
tional research expenditure. This 
disproportionate the importance 
forests national resource and 
the forest industries, which rank 
fourth size and importance 
country. The present difficulties 
maintaining the competitive 
wood the national economy 
not unrelated the reseaich 
expenditure forest products 
pared many other 
ucts. 


The forestry schools, because the 


diversified talent which they 


draw, have unique and important 
search. Not only necessary that 
they conduct research educate grad- 
uate students, but also that they give 
broad general direction research 
whole and that all the talents that 
can brought bear research 
forest products are used. There need 
particiularly for broad comprehensive 
studies directed toward maintaining 
the position wood the national 
economy; something which very 
little being done present. There 
also great need for close 
tion and cooperation 
schools and the research agencies 
industry and government. The 
can particularly helpful 
range problems broad 
which objectivity high der 
required. 


Table 7.—VALUE FOREST PRODUCTS RESEARCH STUD NTS 
(As Reported Accredited Forestry Colleges) 


Undergraduates 


Graduates 


No. schools Percentage No. schools Percen ge 


reporting of schools reporting of sch: |s 
1 4 0 0 
12 48 1 4 
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EXTERIOR-PLYWOOD TYPE 
Adhesives from Bark Extracts: 


Olympic Research Division, Rayonier Inc., Shelton, Washington 


Thermosetting resin adhesives for exterior plywood were de- 
veloped combining polyphenolic bark extracts with polymethylol- 
phenol. This combination can provided dry form 
per cent solids water solution that quite stable ordinary 
temperatures. The polymethylolphenol acts crosslinking and 
copolymerization agent. Formulations containing per cent bark 
extract, per cent polymethylolphenol, and per cent filler are 
fast curing and produced acceptable exterior-grade Douglas-fir 


plywood. 


ARIOUS TANNIN 

tained from wood bark sources 
have been used for centuries com- 
plexing agents for protein the 
formation leather. least years 
ago, some work was done using 
tannins with protein plywood ad- 
hesives (18, Starting about 
1940 and coming down the present, 
there have been number proposals 
for utilizing tannins phenolic resin 
applications such molding com- 
pounds (1, 17), laminating resins and 
plywood adhesives (3, 4). 

Extensive studies the use tan- 
nin formaldehyde condensation prod- 
ucts plywood adhesives were made 
Dalton (6, 7), Brandts (2), and 
others (23). McLean and Gardner 
proposed using tannin extracts from 
western hemlock bark either with for- 
maldehyde phenol formaldehyde 
resin plywood adhesive (20). The 
Session VIII, Glues and Glu- 
ing, FPRS 12th National Meeting, held June 
22-27, 1958, in Madison, Wis. Contribution No. 


from the Olympic Research Division 
Rayonier, Inc. 


Numbers parentheses refer the Litera- 
ture Cited the end this paper. 


Authors: Franklin Herrick Group 
Silvichemicals Research, the Olympic 

sion, holds PhD organic chemistry 
Michigan State University. Herrick, who 
the paper, does research primarily 
chemistry. 

uis Bock Research Coordinator the 
Division. holds PhD from the 
ersity Illinois, and was formerly associ- 
with the research division Rohm and 
His research interests are mainly cellu- 
silvichemicals, and resins. 


commercial use fraction Doug- 
las-fir bark extender for plywood 
adhesives (15, 16, 27) may also have 
some association with the concept 
tannin-polyphenolic resins. Combina- 
tions Douglas-fir cork (24) with 
formaldehyde with phenol and for- 
maldehyde have been claimed 
wood adhesives. other investiga- 
tions, tannin bark extract (26) 
was used component more 
less conventional phenol formalde- 
hyde polymerization reaction 
reagent the final plywood adhesive 
formulation (25). 


investigation the possibilities 
utilizing available coniferous tree 
bark tannins bark extract products 
raw materials resins was initiated 
Rayonier’s Olympic Research Divi- 
sion 1951. The primary goal was 
prepare thermosetting waterproof 
adhesive that would yield satisfactory 
exterior-type plywood. The 
tions for this type plywood rec- 
ommended the Douglas Fir Ply- 
wood Association (5) were adopted 
for comparison and 
poses. Although many investigators 
have endeavored obtain boilproof 
plywood with tannin bark extract 
adhesives, these attempts have been 
largely unsuccessful either from ply- 
wood performance viewpoint due 
excessive cure time requirements 
other economic reasons. general, 
where success has been reported, the 
level utilization the tannin ma- 
terial has been quite low. 


Extracts Coniferous Tree Barks 


Extraction Studies: Western hem- 
lock (Tsuga heterophylla) the spe- 
cies primarily used our northwest 
mills for the manufacture chemical 
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cellulose. Since was most available, 
was chosen for investigation and 
proved the best source com- 
ponents for adhesives. Extraction 
this bark under various conditions 
time, temperature, and chemical 
agent concentration gave products that 
were obtained gross yields 
per cent the bark. was soon evi- 
dent, however, that drastic reaction 
conditions gave products that were 
much less reactive and that optimum 
reaction conditions terms end 
use properties would have 
worked out. 

describe the extraction process, but 
following extensive work extraction 
process was developed that gave 
product the form dry sodium 
salt that designated HT-120. 


Composition and Structure Ex- 
tracts Hemlock Bark: The chem- 
ical structure the more complex 
tannins has not been completely 
solved, but available evidence points 
Spectrophotometric and degrada- 
tive studies and functional group 
analyses that have been conducted 
the Olympic Research Division Ray- 
onier 21) have been helpful 
providing general structural con- 
cept the predominant polymeric 
compounds that are present extracts 
coniferous tree barks. The normally 
water-soluble tannin portion the 
bark present the extract together 
with closely related condensed tannins 
and large proportion the so-called 
bark phenolic acids. possible mono- 
meric unit for this complex mixture 
might that flavonoid suggested 
the following structure: 


This structural unit contains substi- 
tuted resorcinol and catechol nuclei, 
both which would probably ac- 
tive resin formation. Phenolic hy- 
droxyl analysis spectrophotometric 
methods (11, 21) gave values high 
13.0 per cent. 
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Reactivity and Other Properties 
Extracts Hemlock Bark 


Reaction with Formaldehyde: Evi- 
tween hemlock bark extracts and for- 
maldehyde was observed preliminary 
studies. 
test was devised help screening 
experimental products. The test con- 
sisted allowing dilute alkaline 
solution the bark extract stand 
room temperature for four hours 
the presence excess formalde- 
hyde. The amount per cent re- 
acted formaldehyde was then deter- 
mined analysis. This test does not 
measure the total amount formalde- 
hyde that might under other conditions 
react with the bark product, but gives 
relative value combining the factors 
amount and rate reaction, that 
great number products can 
screened conventional volumetric 
analysis procedure. Some extracts re- 
acted with much grams 
formaldehyde per 100 grams extract 
were more usual. rule, any ex- 
tract with cold formaldehyde reac- 
tivity value below did not give 
satisfactory performance 
adhesive tests. 


End Use Tests: Performance data 
obtained physical tests end-use 
materials was also related bark 
wood test that will discussed later 
was developed for studying reactivity 
from the viewpoint thermosetting 
reactions and other factors such the 
resistance adhesive bonds delami- 
nation moisture weathering, at- 
tack fungus other degradative 
influences. 


Viscosity Properties: dealing 
with solutions containing appreciable 
concentrations high molecular 
weight substances, some consideration 
must given viscosity limitations 
variables. Very early the study 
bark extraction variables was evi- 
dent that some means controlling 
product viscosity would have 
found. the same level use 
adhesive formulation, different extracts 
often had widely varying viscosity 
properties. 

study the relative viscosity 
the bark extracts themselves stand- 
ard alkaline solution showed that vis- 
cosity average molecular weight was 
dependent the choice extraction 
and processing conditions and some 
extent was associated with certain 
variables the bark. 
adhesive formulations closely paral- 
leled extract relative viscosity curves, 
and thus the latter value could 
used measure product uniform- 
ity. Viscosity limits were set that 
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Table 1.—GELATION TIME 50°C. FOR 
SOLUTIONS CONTAINING 20% 
HEMLOCK BARK EXTRACT 
AND FORMALDEHYDE 


Formaldehyde concentration, Minutes at 50. C. 


% of extract solids to solid gel 


only 165 minutes 


adhesive viscosity could predicted 
and kept within workable range 
required glue-spreading machines. 
general, alkaline solution 
the bark extract containing 
cent total solids and with 
10.5 was used for relative viscosity 
measurements. 


Development Crosslinking Agents 


Adhesive Formulations Containing 
Bark Extracts and Formaldehyde: 
Attempts react extracts hemlock 
bark with aqueous formaldehyde, para- 
formaldehyde, hexamethylene tetra- 
mine gave variable results. Solutions 
any appreciable concentration that con- 
tained formaldehyde paraformalde- 
hyde were very unstable when heated, 
and the bark extract was converted 
into insoluble amorphous material. 
Even room temperature, such solu- 
tions were not sufficiently stable for 
satisfactory use adhesives. Gelation 
solution bark extract are given 
Table Hexamethylene tetramine 
added the bark extract solution gave 
stable mixtures, this reagent being 
quite stable under alkaline conditions 
and moderate temperatures. 


Adhesive formulations containing 
per cent total solids and com- 
posed 12.5 parts formaldehyde 
equivalent and parts walnut- 
shell flour per 100 parts extract 
had viscosities over 1000 poises and 
were workable for only minutes 
Single 3-ply panels containing glue 
spread 100 pounds per that 
were pressed for minutes 140° 
(285° F.) and 150 psi gave the re- 
sults summarized Table Although 
bonding quality appeared good 
some cases, water resistance was un- 
satisfactory and from practical stand- 


denotes 1000 sq. ft. double glue 
ine. 


point bark 
mulations did not meet production 
DFPA requirements. 


Bark Extracts and Phenol 
dehyde Condensates: Several solvents 
and reagents were tested with hemlock 
bark extracts attempt plasticize 
the bark product and thus promote 
more homogeneous reaction with for- 
maldehyde that bonding quality 
would improved and plywood could 
assembled reasonable period 
time. Reaction the extracts 
phenolic novolac-type resins under 
kaline conditions accomplished 
the desired ends. this 
however, the presence free form 
dehyde glue mixes was posed 
being objectionable for reasons 
toxicity and general nuisance. 
ventional phenolic resin plywood 
hesives formulations were found 
ers), but higher usage levels (50 
per cent) still required additio: 
formaldehyde for satisfactory cure 
strength. The final step the 
ment the best cross-linking 
for bark extracts was the 
trimethylolphenol and 
phenol condensates with high methy 
content but free formaldehyce. 
These reagents permitted the prepara- 
tion low viscosity, fairly high solids 
adhesive formulations containing 
much per cent bark extract, and 
for best over-all results about per 
cent bark extract solids basis. 
might argued that considerable 
ally potential phenolic resin adhesive 
itself, and that the bark extract 
only extender. per cent 
phenol basis, however, commercial 
phenolic adhesive known the authors 
can extended the degree allowed 
the combination polymethylol- 
phenol and bark extract. 

The Reaction Phenol with For- 
maldehyde: Phenol reacts with for- 
haldehyde shown below. These 
reactions have been purposely 
simplified for illustration. 


+ 


Table TEST RESULTS WITH HEMLOCK BARK 
EXTRACT-FORMALDEHYDE ADHESIVE 


Dry shear test? 


Boiling water test? 


series Strength, % Wood Wetshear % Wood 

Extract + hexa_____- 1 289 64 72 “10 
2 349 94 170 35 


minutes. 


inch, 3-ply pressed with platens 140°C. (285°F.) and 150 psi for 


“Average results for 15 test specimens (3 panels). 
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“he product, saligenin, rather un- 
sta and can react further with an- 


saligenin heated alone, forms 
polymer the novolac type: 


more than equimolar quantity 
formaldehyde present, some di- 
methylolphenol formed. This com- 
pound can condensed with itself 
with monomethylol phenols form 
cross-linked structure: 


H20H 


The resulting product will in- 
fusible and insoluble, and the type 
resin desired for boilproof 
adhesive. 

using excess formaldehyde with 
phenol under strongly alkaline condi- 
tions, possible form trimethylol- 
phenol: 


Under alkaline 


methylolphenol fairly stable, but 
when heated with phenol can 
form the cross-linked strucure 
can form intermediate polymethylol- 


CHp 


place simple phenol the 
above reaction scheme, any phenolic 
compound can used including our 
bark extract that contains many phe- 
nolic nuclei. this case, trimethylol- 
phenol the polymethylolphenol re- 


agent that prefer, when put into- 


solution with the bark extract, forms 
combination that stable for several 
weeks room temperature and yet 
reacts rapidly when heated form 
infusible resin. 


Preparation and Properties 
Polymethylolphenol Reagents: The 
formation trimethylolphenol 


proceeds even room temperature 
matter days (22). Trimethy- 
lolphenol would have the maximum 
cross-linking However, 
lar weight polymers with 
methylol groups would also sat- 
isfy the requirement. Methylol 
groups and formaldehyde can also 
destroyed the Cannizzaro reac- 
tion The Cannizzaro reaction was 
studied extensively find optimum 
conditions for forming desirable 
polymethylolphenol compounds. 


desirable concentration 
such per cent total solids 
content, the reaction phenol with 
formaldehyde the presence so- 
dium hydroxide (mole ratios 
very exothermic and must 
controlled cooling prevent 


HOCH 
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resinification and destruction for- 
maldehyde. proper control, the re- 
action requires external heat, and 
tion, yields product containing mostly 
polymethylolphenols with about 
per cent monomeric di- and 
methylolphenols. Monomeric com- 
pounds predominate reaction time 
for these compounds was 
known paper 
dures (8, 9). Estimation the degree 
polymerization was based anal- 
yses product solutions determine 
any free formaldehyde and formalde- 
hyde destroyed the Cannizzaro re- 
action. Such analyses coupled with 
viscosity and performance data allowed 
selection optimum reaction condi- 
tions for the preparation polymeth- 
ylolphenol derivatives. 


30-gallon resin kettle was used 
prepare 250-pound batches poly- 
methylolphenol solution pilot 
plant scale. The kettle jacket was pro- 
vided with water cooling and steam 
heat, and the kettle was fitted with 
efficient reflux condenser. The kettle 
was charged with 61.2 pounds 
synthetic phenol and 137.1 
pounds per cent aqueous formal- 
dehyde. These reagents 
and cooled 20° C., and 51.7 pounds 
37.5 per cent aqueous sodium hy- 
droxide was added. (Mole 
1:2.6:0.75). After minutes 
(50° C.), cold water was turned 
the jacket for 6.5 minutes (83° C.). 
The jacket was then drained and 
temperature 90° was observed 
minutes after the addition the 
sodium hydroxide solution. The reac- 
tion was then continued for addi- 
tional minutes (90 95° C.), 
during which time reflux volatile 
components occurred 
overheating. the end this time, 
cold water was turned the jacket 
cool the contents 50° The 
time required for the reaction cycle in- 
cluding cooling was minutes. The 
polymethylolphenol solution contained 
free formaldehyde, 43.5 per cent 
cured resin solids, and had specific 
gravity 1.195 and viscosity 
centipoises 25° 


Reaction products prepared this 
manner were found contain 2.3 
2.4 moles formaldehyde combined 
with phenol, the balance (0.2 0.3) 
having been lost the Cannizzaro re- 
action (Table 3). undesirable 
use excess formaldehyde the reac- 
tion, since formation desirable di- 
mers requires only the presence 2.5 
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Table 3.—POLYMETHYLOLPHENOL PREPARATION 


Time: 


Moles 
Analysis product 


Reaction maximum Destroyed 
Mole ratio tempera- orsubsequent Com- 

of reagents’, ture, combined bined Cannizzaro 

Phenol: CH 2O: NaOH °C. CH:0 level CH20 Free Reaction 

90-95 <10 2.51 0.37 0.12 
2.35 0.49 0.16 
2.34 0.32 0.34 
1:2.52:0.125 90-95 2.14 0.36 0.02 
1:2.52:0.25 90-95 2.24 0.24 0.04 
1:2.50:0.75 90-95 2.36 0.06 0.08 
2.39 0.00 0.11 
2.35 0.00 0.15 
1:2.55:0.75 _ _ 2 80-85 21 2.5 0.03 0.02 
2.44 0.00 0.11 
962 2.34 0.02 0.19 
1412 2.28 0.01 0.26 
1712 2.24 0.01 0.30 
2012 2.20 0.02 0.33 


1In each series, the total weight of the reaction mixture was the same. Water 
was added low NaOH concentration compensate for weight difference. 
Concentration was based the use 37% aqueous formaldehyde and 


50% NaOH. 


2Corresponds viscosity series Table 


moles and any excess results un- 
desirable (in this case) free formal- 
dehyde. Other phenols mixtures 
phenols provided enough reactive po- 
sitions (0, the benzene nucleus 
are available. Natural phenol and mix- 
tures with cresols were found yield 
satisfactory polymethylolphenol com- 
ounds for reaction with polyphenolic 
extractives. the sodium salt 
form, was found that 
methylolphenols could spray dried 
and vacuum drum dried without ap- 
preciable damage. Dry-formulation ad- 
hesives could thus prepared with 
saving transportation costs. 
Although the preparation poly- 
methylolphenol reagents was carried 
out repeatedly the above scale with- 
out difficulty, recognized that there 
would some hazard controlling 
the exothermic reaction very large 
scale that would require special design 
features. The problem essentially one 
increasing the ratio surface 
mass rapid dissipation heat. 
continuous reactor shown 
water bath providing ambient tem- 
perature about 90° lower 
within the reactor was found satisfy 
reaction requirements. This process 
would adaptable any size opera- 
tion, and particularly convenient and 
economical large scale. 


Exterior Plywood Adhesive 
Formulations 


Plywood Tests: standard ply- 
wood test based the preparation 
inch steam-heated press was 
used evaluate experimental adhesive 
formulations. Plywood pressing time 
and temperature and other plywood 
process conditions were varied. All 
plywood was tested according Doug- 
las Fir Plywood Association (18) pro- 
cedures. most cases, dry-shear and 
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cold-soak tests were eliminated, be- 
ing considered that knife test com- 
bined with boiling-water test would 
provide sufficient information permit 
correlation bonding quality and wa- 
ter resistance with experimental vari- 
ables. Adhesive formulations that gave 
satisfactory bonding 
tests were used prepare larger panels 
several standard veneer assemblies 
would used commercially. Cure 
time requirements for these construc- 
tions were determined, and all cases 
the per cent wood failure observed 
broken test pieces was used the 
criterion for determining adhesive 
quality. 

Preparation Adhesive Formula- 
tions: Thermosetting adhesive solu- 
tions were prepared dissolving the 
bark extract the sodium salt form 
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Fig. 1.—Schematic diagram the continuous process. 


water and adding 
methylolphenol reagent. The dissolv- 
ing operation required shear-type mix- 
ing break water-coated powder. 
common centrifugal pump connected 
circulation system was found 
very effective dissolving the ex- 
tract. Conventional glue-mixing 
ratus with counter-rotating agitators 
also gave satisfactory 
vided water and powder were blended 
fore final addition remaining 
polymethylolphenol, 


Effect Adhesive Formulatic 
Variables Viscosity and Bondir 
Properties: the laboratory, 
proportions spray-dried bark 
tracts and polymethylolphenol solutio: 
were varied order determine 
most economical formulation, 
which contained the largest 
bark extract. With standard 
tract, the effect changes the 
hesive solids composition 
fillers) from per cent tern 
bark extract content 
Table The weight ratio phen: 
extract (0.15 1.0) was used 
planning experiments, and clearly 
phasizes the use the extract 
for phenol. ratio 1.0 
phenol extract would thus 
sent per cent bark extract and 
per cent phenol, excluding the con- 
tribution total weight that comes 
from formaldehyde, sodium hydroxide, 
and fillers. For practical purposes, the 
weight ratio polymethylolphenol 
extract, both these reagents being 
present partial salt forms that are 
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Table ADHESIVE FORMULATION VARIABLES ADHESIVE 
VISCOSITY AND BONDING PROPERTIES 


cost calculations and also given 
Table The plywood test results 


Adhesive solids composition Liquid adhesive properties Average test Table reflect adequate excess 
filler) filler added) ing time, and are pertinent only 
i on . . 
bark extract. can then concluded 
0.62 2.3 that, providing certain viscosity handi- 
36.5 9.8 211 caps (1000+ poises) could over- 
37.0 189 per cent bark extract will yield 
0.302 0.15 1000+ 38.0 specified the DFPA. considera- 


tion pressing schedules and reduc- 
solids were extended 20% with walnut shell flour. Glue spread: (Thousand 


glue line). Schedule: 14-inch 3-ply pressed with platens 140°C. (285°F.) and 150 psi tion curing time requirements 
minutes. 


meet commercial production require- 
adhesive resin solids. 


3Viscosity (Brookfield viscometer) unusually high due extract variable. Process control results ments follows. 
the order 800 poises this series. 


Glue bond formation the case 
phenolic resins general requires 
some source energy for 


polymerization reaction. The economics 
Table 5.—EFFECT POLYMETHYLOLPHENOL MOLECULAR WEIGHT 


certain the phenolic resin- 
ADHESIVE VISCOSITY AND BONDING PROPERTIES plywood ustry seem hinge re- 
Adhesvie formulation with, ducing curing-time requirements for 
0 ee 

Combined Solution the greatest press production capacity. 

Solution 40% T.S. Glue mix,? % Wood Wet shear % Wood f 

2.10 17.0 60.5 ing about per cent bark 
quirements. Polymethylolphenol it- 
20.5 ratio phenol self slow-curing adhesive since 
Ween Gh ak Dan Os veneer 2-3% HO. Glue spread: 55 Lbs./Mdgl. -Assembly Time: 10 requires much energy for polymeriza- 
minutes. Schedule: Two 3-ply. Platens 140°C. (285°F.). Pressure 175 psi. 


tion with elimination formaldehyde 
540 shear specimens (8 panels). 


and water before the final insoluble, 
infusible state reached. However, 
the principle using cross-linking 
agents set synthetic polymers 
has been applied many fields 


Table 6.—PLYWOOD TEST. polymer chemistry and fast-curing 


Average boiling water test results phenolic plywood adhesives. This op- 
Press schedule eration requires the proper balance 
b Platen Wet shear % Woo et shear Woo 
linking the desired high-strength 
Two 300 133 120 boilproof adhesive bond. 
wo Fress Oe > 76 
300 186 122 the present case, excess poly- 
Average knife tests: wood failure tional curing time make full use 
Loads 300 146 bark extract (HT-120) and per 
5 5.5 2 2 92 92 
Average knife tests: 91.5% woc 

Polymethylolphenol Molecular 

Average knife wood failure core. Some evidence was that 
Represents test specimens per panel. Douglas-fir veneer moisture Pressing pressure —180 molecular weight condensates suc 
All panels were hot stacked. dimers, trimers, and forth, were bet- 
2Tests results fo 9/16-inch and 13/16-inch are for core bonds only. 
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ter cross-linking agents than tri- 
methylolphenol. This may due 
factors steric hindrance, mobility, 
molecular size, and forth. poly- 
merization continues (Table 3), cross- 
linking potential decreased and the 
polymethylolphenol reagent becomes 
less efficient the desired reaction 
with the bark extract. Molecular size 
increased indicated viscosity 
increase. Observed data presented 
age, combined formaldehyde mole 
ratio 2.5 CH,O:phenol could 
said represent dimer and 2.2 
the average more like pentamer. 
The effect adhesive viscosity not- 
able, and was fairly severe glue 
mix that was extended with per 
cent filler based adhesive solution 
solids. Plywood tests Table 
quirements and not optimum excess 
cure time. curing time minutes 
for two 14-inch 3-ply assemblies 
platen temperature 140° 
(285° F.) gave passable results only 
when the average molecular weight 
the phenolic reagent was fairly low. 
Equality curing-time requirements 
was also obtained reducing the bark 
extract content the formulation 
when the polymethylolphenol reagent 
was more highly condensed. fact, 
such formulation permits somewhat 
greater extension with fillers the 
expense lower utilization bark 
extract for equal bonding quality. 


Plywood Mill Trial: trial run 
commercial plywood was made under 
production conditions. adhesive 
and pressing schedule resulting from 
laboratory experience was used, and the 
final run was closely supervised 
both mill and laboratory. Table 
quainted with plywood production. 
The adhesive mix contained blend 
57.6 per cent bark extract and 42.4 
per cent polymethylolphenol 
made per cent total solids, 
and had viscosity poises 
25° Furafil was added 
pounds per 100 pounds per 
cent T.S. liquid adhesive. 

Unfortunately, the glue mix con- 
tained per cent this being 
somewhat low. Solids per 
cent would have given improved bond- 
ing based laboratory results. Excess 
water veneer adhesive generally 
requires additional curing time. None 
the 260 foot) panels pro- 
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duced nine press loads various 
constructions was observed blow, 
nor was the glue spreading, assembly, 
press loading, hot stacking, and 
forth, abnormal any respect. in- 
dependent test samples plywood 
was requested for comparison with 
plywood evaluation conducted our 
laboratory. 


Quality Control for Bark Extracts 
for Use Resin Intermediates: From 
the foregoing description and discus- 
sion, fairly obvious that utilization 
hemlock bark and other bark raw 
materials the production highly 
reactive polyphenolic products requires 
careful control the extraction and 
subsequent processing liquors 
yield product with uniform viscosity 
and reactivity properties. Considerable 
effort was expended developing re- 
action that would yield re- 
producibly uniform characteristics 
the desired end-use application. 


the case exterior plywood ad- 
hesives, the final criterion accept- 
ability products commercial unit 
production was actual testing rou- 
tine samples adhesive formulation 
and plywood. Tests simpler nature 
were based relative viscosity meas- 
urements. Chemical composition was 
also controlled specifications rou- 
tine analysis. Large-scale production 
actually presented few quality control 
problems once initial engineering dif- 
ficulties were solved. 


Conclusion 


has been shown that exterior- 
type plywood adhesive meeting present 
commercial requirements can made 
from hemlock bark extract and 
proportion reactive methylol groups. 
the resulting adhesive, large por- 
tion the expensive phenol normally 
required exterior-type plywood 
adhesive replaced the low-cost 
bark product. hoped that use 
this adhesive may prove beneficial 
the plywood industry cutting costs 
and expanding the market for exterior- 


type plywood. 
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Discussion 


Marra (Washington State 
proper question, could you tell 
what yield adhesive obtained per 
ton bark? 

Mr. Herrick: Although can’t give 
you any figure, the yield sufficiently 
high insure that HT-120 can 
consider the economics the process 
favorable. 

Gregory (Weyerhaeuser Tim- 
ber Rayonier selling this prod- 
uct commercial scale, and so, 
what the selling price? 

Mr. HT-120 has been pro- 
duced pilot-plant scale and sup- 
plied quantities for plant trials. 
being sold cents per pound 
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Measuring Smoothness Wood 


President and Secretary, Elmendorf Research Inc., Palo Alto, Calif. 


Various methods photographing wood surfaces are described 
compare the smoothness wood treated several ways 
comparing light reflectivity. Instruments used analyzing the smooth- 
ness metal surfaces are described. These were used for comparing 
wood surfaces refined planing, sanding, and microsealing. Profiles 
the surfaces obtained are presented which the height irregu- 
larities magnified 1000 times and the width 100 times. Fine grooves 
from finish-sanding are revealed valleys between high ridges. 
Flattening such ridges microsealing discussed. 


DISCUSSING THE SUBJECT wood 
finishing, customary assume 
that the wood received the finish- 
ing room has been sanded obtain 
smooth surface. The process finish- 
ing starts from the sanded surface. 
the case finishes hardwood, 
customary fill the pores the wood 
the first step further improve the 
smoothness the finish. The wood 
surface may also given stain. Sev- 
eral coats lacquer varnish may 
then applied, each coat being given 
light sanding rubbing until the 
desired elegance obtained. 

The art finishing wood, com- 
mercially conceived of, therefore refers 
the sequence steps taken the 
wood finisher, and the combination 
materials uses for application the 
wood surface. The purpose this 
paper describe various means for 
measuring surface smoothness prior 
the application finishing materials. 
Methods are now use the wood 
processing industry that beyond 
sanding refining the wood surface 
preparatory finishing. study 
the surface wood refined new 
techniques has led the necessity for 
understanding the effect various 
surface treatments greater detail 
than has been commercially regarded 
necessary heretofore. 


Presented Session XII, Wood Finishing, 
FPRS 12th National Meeting, held June 22-27, 
Madison, Wis. 


Authors: Armin Elmendorf holds and 
degrees mechanical engingering from the 
nstructor the Wis. and engineer 


forest products the Forest Products 
Laboratory. 


ute Technology. has been associated with 
Research since 1944. 
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has been found that instruments 
great refinement, developed for 
studying surface finishes metal, can 
also used studying the surfaces 
wood. The present paper describes 
such instruments and their use, and 
the results obtained applying tech- 
niques for their use the study 
wood surfaces. Methods were explored 
for comparing wood surfaces polished 
with fine sandpaper, with similar sur- 
means. The study based upon ex- 
permental work conducted 
Elmendorf Laboratory. Some the 
work was, however, done abroad. 
had the assistance two leading re- 
search laboratories Germany, namely 
the Forest Products Laboratory the 


fiir Holzforschung und Holztechnik, 
Der Miinchen. 


University Munich, headed 
Professor Kollmann, and the Wood 
Research Karlsruhe, 
headed Dr. Eric Plath. also re- 
ceived generous assistance from the 
Engis Equipment Company Chicago 
the use the Talysurf instrument 
developed England for measuring 
and recording magnified contours 
surfaces. 


Methods Preparing Wood Sur- 
faces for Finishes 


Sawing, Planing, Sanding: Com- 
pared the surface obtained means 
adze, the sawed surface rela- 
tively smooth. recent years, the use 
wood boards from which the saw 
marks have not been removed has 
found favor board-and-batten con- 
struction. 

Planing sawed surface represents 
the next step refining wood sur- 
face for paint enamel finishes. In- 
terior trim house construction 
generally planed. 

The third step refining the sur- 
face preparation for finishes 
sanding. This may done means 
various types sanding machinery, 
such vibrating sanders, belt sanders, 
drum sanders. The fineness the 


Forschungsinstitut fiir Holzwerkstoffe und 
Holzleime. 


Fig. 1.—Glossimeter test. The panel the right birch plywood 
sanded with 4/0 sandpaper. The panel the left similar panel 


also sanded, and then microsealed. 
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varnishing the ends. 


grit used the sandpaper determines 
the degree surface refinement. 
panel may given successive sand- 
ings with progessively finer grit until 
the last stage polish sanding 
reached. Polishing may done with 
6/0 sandpaper. 


Buffing, Burnishing, Microsealing: 
Buffing, commercially practiced 
the metal industry means buf- 
fing wheel, not extensively used 
the woodworking industry because 
the danger removing 
stance that may softer than neigh- 
boring wood. 


Burnishing infrequently resorted 
because the difficulty retain- 
ing flat surface, and the danger 
discloration resulting from 

the various treatments for refin- 
ing the surface after sanding, the 
microseal process (1) seems have 
gained the greatest acceptance. well- 
known method microsealing wood 
surfaces consists frictionally heating 
the wood surface means belt 
operating high speed. The belt 
surfaced with cork granules. this 
operation, the temperature the ex- 
treme surface suddenly raised 
temperature adequate soften the 
surface fibers and their natural binders, 
without appreciably affecting fibers be- 
low the surface. Sudden heating 
this type appears introduce con- 
siderable flattening the surface with 
improvement light reflectivity. Very 
little substance removed 
microseal process. 


The addition thin coat 
dilute synthetic resin plasticizer further 
improves the flattening the surface. 
All the illustrations this paper that 
involve microsealing (except Fig. 
show the results surfaces that had 
been treated. 


Methods Photographing Wood 
Surfaces 


Glossimeter: Fig. shows the ap- 
paratus sometimes used the study 
wood finishes for comparing sur- 


Numbers parentheses refer the Litera- 
ture Cited the end this paper. 
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Fig. 2.—Shadow test, birch boards. The board the background 
was sanded, after which one end was given coat lacquer, and 
the opposite end coat varnish. The board the foreground was 
similarly sanded, and then microsealed, followed lacquering and 


faces finished various ways. The 
apparatus consists glass plate upon 
which thin strips metal foil have 
been mounted the form grid. 
The test specimens are placed before 
this grid, which tilted appro- 
priate angle, and light from lamp 
back the grid allowed pass 
through the glass, thereby throwing 
shadows the panels below. Fig. 
compares the effect obtained with the 
microseal treatment, following sand- 
ing with 4/0 sandpaper, birch ply- 
wood. Although the 
feels very smooth the touch, the 
surface, when seen under microscope, 
has nevertheless been mutilated the 
sense many surface fibers have 
been torn, with the result that light 
striking the surface diffused. The 
same surface given the miscroseal 
treatment shows substantially greater 
light reflectivity gloss. 


Shadow Test: the shadow test, 
the wood specimens are placed 
front narrow posts, which throw 
shadow across the specimen. will 
noted from Fig. one coat 
lacquer varnish applied hard- 
wood (or softwood) surface that has 
been sanded, results fin- 
ish. the additional step micro- 
sealing the surface, single coat 
lacquer varnish results very 
uniform finish. 


Light Ribbon Test: The possibil- 
ity discovering differences sur- 
face contours was explored the use 
thin flat ribbon light reflected 
from the specimen and observed 
through microscope. placing 
camera over the eye-piece the micro- 
scope, photographic record the 
form slightly jagged light line 
was obtained. The slit through which 
the light passed was very narrow, but 
was not narrow enough obtain 
effective line light the speci- 
men. While this method testing 
would appear practical for com- 
paring wood surfaces treated dif- 
ferent ways, proved unsatisfactory 
for detecting minute differences ele- 
vation the surface wood refined 


MASK WITH MACHINED SLOT 


Fig. ribbon thin ribbon light from projector 
impinges upon the specimen acute angle. The reflected light 
photographed broad line with camera placed over the eye- 
piece the microscope. 


beyond sanding. Fig. shows the ap- 
paratus used for the light ribbon test. 


Highlighting Test: placing 
source light acute angle 
sanded wood surface, that the 
light streams across the grain, and 
then photographing the surface from 
above with sharp focus, became 
possible photograph very small 
ridges and depressions the surface 
the wood. good camera can pick 
grooves cut 4/0 sandpaper, 
may seen from Fig. (bottom). 
The top the illustration shows the 
same area after had been given the 
microseal treatment. While this test 
strictly qualitative, does reveal dif- 
ferences surface smoothness evi- 
denced the fact that the samples 
further leveled off means the 
microseal process show highlight- 
ing. 

Fig. shows two sections cut from 
the same birch plywood panel. This 
test differs from that shown Fig. 
that the light beam the direc- 
tion the wood grain instead 
across the grain. The photographs 
this case were taken through micro- 


te 


Fig. 4.—Highlighting test. The lower 
photo shows section gum plywood 
panel that had been sanded with 4/0 sand- 
paper. The upper photo shows the same area 
after had been given the microseal 
treatment. 
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Fig. cross sec- 
tion birch plywood the edge the 
panel, magnified 150x. The panel had been 
sanded with 4/0 sandpaper. 


scope. The specks light scattered 
about the surface the top photo- 
graph show minute fiber fragments re- 
sulting from sanding. Such fragments 
are largely flattened out removed 
the microseal process, shown 
the lower photograph. 


Microphotographs Wood Sec- 
tions the Surface: Fig. shows 
birch panel the surface 
that had been sanded with 4/0 sand- 
paper. The photograph was taken 
the Forschungs institut Holzwerk- 
stoffe und Holzleime. shows consid- 
erable mutilation the surface fibers, 
particularly those adjacent vessels. 

Fig shows microphotograph 
the edge birch panel also sanded 
with 4/0 sandpaper, and then given 


Fig. 5.—Highlighting The upper 
photo shows fibers fractured sanding 
the surface birch plywood panel, 
seen through microscope. The lower photo 
shows similar area after sanding and then 
microsealing. 


Fig. 7.—Microphotogiaph cross sec- 
tion birch plywood the edge the 
panel. The panel had been sanded and 
then microsealed. 


microseal treatment. The section 
shown the photograph about 
1/40 inch wide. 


Measuring Panel Waviness 


Marian and Suchsland (2), their 
work the Swedish Forest Products 
Research Laboratory, devised appara- 
tus for measuring warping and wavi- 
ness thick panels used the fur- 
niture industry. Their measurements 
were made means micrometer 
screw resting ground glass plate. 
The specimen was supported four 
supports over the ground glass plate, 
measurements being made the dis- 
tance between the plate and the speci- 
men specified intervals. The 
ing micrometer dial permitted accu- 
racy 0.01 mm, being deemed 
that higher accuracy was not neces- 
for the information desired. They 
found that, the deviations the 
surface were measured both before and 
after changes moisture content 
the panel, unevenness the surface 
resulting from changes moisture 
content could detected the con- 
tour line the surface. The investi- 
gators were not concerned with com- 
parisons scratch marks resulting 
from sanding the surface, measure- 
ments minute depressions resulting 
from pores the surface face 
The authors point out that 
highly polishd surfaces wood will 
show very small irregularities un- 
evenness that were not observable be- 
fore polishing. 


Recorder: Hann (3), his 
work the University Michigan, 
devised apparatus 
gauges connected that vertical de- 
flections are magnified means 
amplifier-recorder. The probe the 
apparatus used touches the surfaces 
being studied. consists steel ball 
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Fig. 8.—Forster apparatus for measuring and 
recording magnified surface contours film. 


inch diameter, the size the 
ball being considered satisfactory for 
the studies the wood panel surfaces 
investigated, which included machined 
surfaces and particle boards. The am- 
plifier-recorder magnifies the strain 
the pick-up head, and records 
moving paper chart. The speed the 
chart and the amplifier can ad- 
justed vary the ratio the vertical 
horizontal magnification. 

Hann found possible measure 
telegraphing certain types par- 
ticle boards. found that the ap- 
paratus detected differences surface 
contours resulting 
tion. 

The size the steel ball used for 
probing the surface was obviously far 
too great record minute scratches 
produced sandpaper. 


Instruments for Magnifying and 
Recording Surface Profiles 


gularities resulting from cutting 
grinding metal surfaces refined art, 
and various instruments great pre- 
cision have been devised for this pur- 
pose. these instruments, two have 
received considerable prominence, one 
Germany, and the other England. 

The former, known the Forster 
apparatus manufactured Ernst 
Leitz, used the Forest Products 
Laboratory the University 
Munich, and was used the analysis 
some the wood sections prepared 
the for the tests. The latter 
the Talysurf manufactured 
Taylor, Taylor Hobson. 

Considerable technical literature 
available describing the operation 
both instruments and their use for 
analyzing metal surfaces. The papers 
describing the Forster apparatus are 
primarily German dissertations (4,5,- 
6). The Talysurf instrument well 
Reason(7,8). 
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Fig. 9.—Schematic construction the 
Forster apparatus: film; ground glass 
viewer; tilting mirror; oscillating mecha- 
nism; test specimen; stylus; lens; 
light source. 


Forster Instrument: Fig. shows 
the Forster instrument used abroad, 
and Fig. shows schematic draw- 
ing this instrument. this ap- 
paratus, the test specimen moved 
moves under oscillating stylus, 
which consists sapphire needle 


Fig. determine the repro- 
ducibility the contours obtained with the 
Forster apparatus. The lowest contour shows 
the result after passes across the grain 
per cent. Compare this with the top 
contour obtained the first pass. 


Fig. 11.—Comparative size the sapphire 
stylus the Forster apparatus and the 
vessels section oak. The radius 
this stylus was microns. 
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with tip whose radius may from 
microns when used metal, 
but must larger, about 
microns, when the apparatus used 
for testing wood. The needle moves 
and down high speed, generally 
from 100 times. per second. 
The record the surface contour 
photographed the film shown 
Fig. tilting mirror reflects 
beam light the stylus oscillates, 
and record the oscillation re- 
corded photographically the film 
needle ranges from 0.6 1.0 
Magnification recorded the film 
1000x the vertical direc- 
tion, and from 20x 100x the 
horizontal direction. When vertical 
magnification 1000x used, the 
range measureable differences 
microns. With needle that has 
radius microns, the width the 
groove that can measured must ex- 
ceed microns. 


The question sometimes raised 
whether successive passes over the 
same width test area produces the 
same contour. Ehlers (9) made tests 
this connection, passing the stylus 
across given span times. The re- 
sults these tests are shown Fig. 
10, from which will noted that 
the contours are reproducible. 


Fig. shows the relative size 
the stylus used Ehlers when com- 
pared with the size the vessels 
cross-section oak. 


Fig. shows diagrammatic 
cross section three pores slit near 
the surface the wood, one with the 
center above the surface, the second 
with the center the surface, and the 
third with the center below the sur- 
face. When the magnification the 
vertical direction the same the 
horizontal direction, the contour 
shown the result. When the 
vertical magnification 10x great 
the horizontal, the contour shown 
therefore, that the contour recorded 
the film the Forster apparatus does 
not represent true picture the pro- 
portions depression groove, 
such pore. important that this 
fact kept mind when examining 
the results obtained with this instru- 
ment. The contours shown are those 
for stylus point with radius 
microns. The pore diameter assumed 
the diagram 0.007 inch, 175 
microns. Relative size and shape the 
stylus compared with the 
shown Fig. 13. 


Talysurf Instrument. The Taly- 
surf instrument (10) 
surface irregularities, such that 
polished wood, like the Forster 
strument, depends for its accuracy 


upon the sharpness its stylus. The 
nosepiece the instrument shown 
the photograph Fig. 14, and 
cross section the nosepiece will 
seen Fig. 15. The stylus has the 
form four-sided 90° diamond 
pyramid. its point, the diamond 
tip approximately 0.0001 inch wide. 
The relative sizes and shapes the 
diamond tip the Talysurf stylus, 
and the sapphire tip the Forster in- 
strument, may seen Fig. 13. 


The stylus and the pen are me- 
chanically separated, and the power 
output the stylus amplified. Ink 
has been avoided, and the marking 
electrical. The tape upon which both 
the vertical and horizontal movement 
the stylus are recorded may seen 
Fig. 14, which also shows ply- 
wood panel position under the 
stylus. The Stylus moves 
grain the wood for about inch, 
and the horizontal magnification 
the horizontal movement may either 
20x 100x. The vertical magnifica- 
tion may range from 1000x 
50,000x. studying the 
faces, vertical magnification 
1000x was used. 


Minute scratches, such those pro- 
duced fine sandpaper, being very 
much larger than the tip the Taly- 
surf stylus, are, therefore, recorded 
the instrument. The vertical movement 
recorded the apparatus the move- 
ment the tip the stylus relative 
the plane the sliding shoe shown 
Fig. 15. The length the shoe 
about inch, that spans 


0,007 


Fig. 12.—Approximate contours obtain 
able with the Forster apparatus when 
sapphire stylus with radius 
crons used. section through three pore 
different depth, radius microns; con 
tour obtained when the vertical and horizon 
tal magnifications are the same; approxi 
mate contour when the ratio the 
the horizontal magnification 10:1. (Se: 
Fig. for the relative size the tip 
the stylus and the pore transversed.) 
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series ridges. Operators the in- 
strument report that the pressure 
the stylus the surface ranges from 
few milligrams 100 milligrams. 
other words, the pressure gen- 
erally less than 1/10 Examination 
the path traversed the stylus 
wood means magnifying lens 
revealed evidence any surface 
lamage gouging. 


the diamond point the stylus 
moves across pore, and the tip moves 
into the pore and out again, the 
pen records the contour the pore 
ratio vertical horizontal mag- 
nification 10:1. When the ver- 
tical and horizontal magnification are 
the same, diagram similar that 
seen, therefore, that the diagram re- 
corded the tape does not conform 
the exact shape minute depres- 
sions the surface traversed. Most 
surface irregularities not have the 
sharp outline the split pore shown 
The flanking angle depres- 
sions traversed sanded wood sur- 
face are generally less than the 45° 
the side the pyramidal diamond 
point. studying the graphs the 
tape, must always borne mind 
that the depth the grooves shown 
the graph greatly exaggerates the ac- 
tual depth, and that the contour 
the groove does not represent the ac- 
tual contour respect ratio 


depth width. 


Reference Figs. and will 
show that, when the ratio vertical 
horizontal magnification 10:1, the 
diagram drawn the Talysurf instru- 
ment very similar that drawn 
the Forster instrument. 


Fig. 13.—Comparative sizes and shapes 
pore with diameter 175 microns, 
and the stylus tips the Forster (F) and 
Talysurf (Ti instruments. 


Results Surface Profile 
Measurements 


Profiles Obtained with the Forster 
Instrument: Typical contours ob- 
tained with the Forster instrument 
Ehlers (9) exploring the surfaces 
beech boards that were sawed, 
planed, sanded, are shown Fig. 
17. The graphs show the wood with 
horizontal lines, the air above being 
the dark area Contour shows the re- 
sult obtained when beech board 
sawed with coarse gang saw, and 
the result when fine gang saw was 
used. Contour shows the result 
sawing with band saw, and with 
circular saw. shows the contour 
sanded beech surface, and the ¢on- 
tour planed surface produced 
sharp knives. All the contours ex- 
cept and follow the grain the 
wood. Contours and show the re- 
sult when the stylus moves across the 
grain the wood. 


Figs. and show typical con- 
tours obtained the University 
Munich redwood and walnut lum- 
ber. the contour redwood 
lumber sanded with 4/0 sandpaper, 
and the same wood that was 
sanded and then given microseal 
treatment. Typical contours por- 
ous wood, namely walnut, are shown 
Fig. which shows the 
contour sanded surface, and 
the contour walnut board 
that had been sanded and then micro- 
sealed. the diagrams Figs. and 
19, the vertical magnification was 
200x, and the horizontal 20x, that 
the ratio vertical horizontal was 
10:1. Similarity, may 
tween the shape the magnified 
grooves these diagrams taken fro 
actual specimens, and the magnified 
grooves theoretical cylindrical pores 
illustrated Fig. 12. Fig. also 
shows the relative width the 
grooves produced sanding, com- 
pared with the distance between two 
ridges summerwood. 


Fig. shows the relative size 
the grooves produced sanding wal- 
nut comparison with the size the 
pores. The microseal treatment obvi- 
ously has flattened the ridges result- 
ing from sanding, both the red- 
wood and walnut. will noted 
this connection that the vertical mag- 
nification only one-fifth that 
the Talysurf instrument. all the 
diagrams Figs. and 19, the light 
portion shaded with horizontal lines 
represents the wood. 


Profiles Obtained with the Taly- 
surf Instrument: Inasmuch con- 
siderable interest exists the prob- 
lem telegraphing particle boards, 
and since telegraphing largely deter- 
mined the size surface particles, 
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recording surface contours, showing the nose- 
containing the stylus over plywood 
panel. The graph recorded the tape 
shown the right. 


contour tests were made commer- 
cial particle boards with the Talysurf 
instrument. The graph typical 
commercial particle board used 
core for the application face veneers 
the furniture industry shown 
Fig. 20. this figure, the ratio 


STYLUS 


Fig. 15.—Nosepiece the Talysurf in- 
strument, showing the diamond-pointed stylus 
end the sliding shoe. 


Fig. 16.—Approximate contours obtained 
with the Talysurf instrument when diamond 
stylus with 90° pyramidal point used. 
Width the tip about 2.5 microns. 
section through three pores different 
depth, radius the pores about microns; 
contour obtained when the vertical and 
horizontal magnifications are the same; 
approximate coniour when the ratio 
the vertical horizontal magnification 
10:1. (See Fig. for the relative size 
the tip the stylus and the pore traversed.) 
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parotel zur Faser getastet 


Gaterschnit{ fein) 
parallel zur Faser 


parallel zur Faser —— 


Fig. 18.—Surface profiles obtained with the Forster instrument 
redwood lumber that had been: sanded with 4/0 
sanded with 4/0 sandpaper and then microsealed. Ratio vertica! 
horizontal magnification 10:1. 


Areissageschnitt 
poroliel zur Faser getaster 


Schleifen (orn 050) 
senkrecht zur Faser getastet 


senkrecht zur faser getestet 


Fig. 17.—Surface 
flat-cut beech 


profiles 


vertical horizontal magnification 
50:1. 

Fig. shows the profile 
new type particle board produced 
the pilot plant Elmendorf Re- 
search, the board being intended for 
wood-grain finishes used radio 
and television cabinets. The board 
this case had the same density the 
commercial whose graph 


Fig. 20.—Surface profiles obtained with 
the Talysurf instrument particle boards. 
commercial core board with fine surface 
particles used for veneering the furniture 
industry; Elmendorf particle board de- 
veloped for wood-grain finishes. Board has 
same density the commercial product 
shown 
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Maschinengenobelte Elache (Messer frisch geschlifen) 


obtained with 
board surfaced various ways 


the Forster 


0.43" 


Fig. 19.—Surface profiles obtained with the Forster instrument 


instrument walnut 


(see text for 


lumber that had been: 
sanded with 4/0 sandpaper and then microsealed. Ratio 


sanded with 4/0 sandpaper 


horizontal magnification 10:1. 


shown section The distance be- 
tween the horizontal lines this dia- 
gram represents vertical displace- 
ment 0.0001 inch. 

Fig. shows the profile 
birch board that had been sanded with 
4/0 sandpaper, and shows similar 
specimen cut from the same board that 
had been sanded and microsealed. 

Fig. shows the profiles two 


Fig. profiles obtained with 
the Talysurf instrument birch lumber 
had been: sanded with 4/0 sandpaper; 
sanded with 4/0 sandpaper and then 
microsealed. Ratio vertical horizontal 
magnification 10:1. 


specimens walnut, diagram bein; 
that sanded surface, and diagran 
that similar specimen cut fron 
the same board, which the surfacc 
was both sanded and microsealed. Fig 
board, being the profile the 
sanded surface, and the profile 
surface that had been sanded and 
microsealed. 


Fig. 22.—-Surface profiles obtained 
the Talysurf instrument walnut 
that had been: sanded with 4/0 san 
paper; sanded with 4/0 sandpaper 


then microsealed. Ratio vertical 


zontal magnification 10:1. 
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may noted that the ratio 
rtical horizontal magnification 
tie Talysurf profiles the same 
the Forster instrument, namely 
but the actual magnification 
Talysurf profiles that the 
profiles, hence the greater de- 

was also noted that the case 
the Talysurf instrument, the record- 
pen would leave the tape some- 
when the stylus passed over 
This readily understandable 
view the fact that the vertical 
magnification 1000x, and that 
pore 0.003 inch deep will shown 
vertical distance inches the 
tape. The width the tape upon 
which the profile recorded 
inches. The flattening out the 4/0 
sanded surface the microseal treat- 
ment obvious. The sanding ridges 
redwood appear more pro- 
nounced that those walnut 
birch. The surface irregularities due 
sanding, which are magnified 
Fig. are magnified 1000x Figs. 
21, 22, and 23. The flattening ob- 
tained the microseal treatment 
evident both the and 1000x 
magnification. 

Fig. shows the profiles red- 
wood lumber obtained with the Taly- 
surf which the ratio vertical 
magnification was 50:1. 
The diagrams show the difference 
the results obtained sanding with 
various finenesses sandpaper. All 
the panels were first sanded with 
coarse sandpaper, which was followed 
successively finer papers de- 
the illustrations. The deep 
grooves, being the result sanding 
with coarse sandpaper, remain large 
part, whereas the ridges are reduced 
height with the finer sanding. The 
ridges are further reduced when the 
6/0 sanding replaced with micro- 
sealing, will noted compar- 


ing diagram and Fig. 24. 


customary the commercial appli- 
cation the microseal process sand 
the wood, panel, first with 4/0 
sandpaper. There relatively little 
difference between the surface result- 
ing from 6/0 sandpaper and that ob- 
tained with 4/0, but pronounced dif- 
ference when the 6/0 replaced with 
the microseal process. 


_Fig. illustrates another method 
comparing surface smoothness from 
obtained with the 
Talysurf instrument. this diagram, 
the peaks the profile were connected 
with lines, were the valleys. The 
been shaded with diagnoal lines. 
same procedure was followed 

ith the profiles surfaces that had 

these figures that there strik- 


0.060 


Fig. profiles birch plywood obtained with the Talysurf instrument. Surface 
smoothness measured the reciprocal the areas enclosed between the line connecting 
the crests and the line connecting the valleys the contour line. Ratio vertical hori- 
zontal magnification 10:1. sanded with 4/0 sandpaper, sanded with 4/0 sandpaper, 


then microsealed. 


ing difference area the pro- 
file the sanded surface, compared 
area the profile the micro- 
sealed surface. this flattening out 
the minute ridges that doubt ac- 
counts for the greater reflectivity 
the microsealed surface noted the 
photographs Figs. and and 
Figs. and The presence ridges 
and torn fibers results light dif- 
fusion. The greater the flattening 
the minute ridges, the greater the gloss 
and the reflectivity. 


Fig. 23.—Surface profiles obtained with 
the Talysurf instrument redwood 
that had been: sanded with 4/0 sand- 
paper; sanded with 4/0 sandpaper and 
then microsealed. Ratio vertical hori- 
zontal magnification 10:1. 
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Summary 


The experimental studies made 
showed that refinements the prep- 
aration wood surfaces for finishes 
can detected several photo- 
graphic procedures. 


Two instruments used heretofore 
primarily for comparing metal surfaces 
were found useful for analyzing 
wood surfaces. Surface profiles 
great precision were obtained with 
these instruments which minute 


Fig. 24.—Surface profiles obtained with 
the Talysurf instrument redwood lumber 
showing the effect fineness sandpaper. 
Ratio vertical horizontal magnification 
50:1. sanded with 1/0 sandpaper; 
sanded with 1/0, then 4/0 sandpaper; 
sanded with 1/0 then 4/0, then 6/0 
sandpaper; sanded with 1/0, then 4/0 
sandpaper, then microsealed. 
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ridges wood surface fine 
those resulting from finish sanding 
were magnified thousand fold. Sur- 
faces several species wood 
planed, sanded, and microsealed were 
analyzed. The ratio vertical hori- 
zontal magnification was varied. 

The profiles obtained show the ad- 
vantage maximum vertical mag- 
nification. ratio vertical hori- 
zontal magnification 10:1 produced 
the most striking results. The data ob- 
tained revealed the differences be- 
tween planing and sanding, and sand- 
ing followed microsealing. 
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Discussion 


Milak (Connor Lumber and Land 
Co.): Does the Micro-Seal process 
offer any degree dimensional stabil- 
ity lieu the conventional 

Mr. Elmendorf: have made 
tests determine any effect Micro- 
Seal process may have dimensional 
stability. 


Evaluating Exterior Natural 


Burcer 
Graduate Student, New York State College Forestry, Syracuse 


Panels dark red Philippine mahogany were finished with 
proprietary finishes. After exposure weatherometer for 865 hours, 
relative durability was determined visual inspection. Measurements 
weight change, gloss, hardness, surface roughness, wetting angle 
water droplet, and tri-stimulus color difference made during 
weathering were then analyzed graphically determine whether 
any the quantitative techniques would establish durability classes 
agreement with the visual classifications. 


THE PRESENT TIME, the serv- 

ice life finishing materials has 
been determined visual inspections. 
Although measurements have been 
made isolated manner such 
properties tensile strength, elonga- 
tion, hardness, adhesion, permeability, 

1958 Wood Award entry, submitted while 
the author was attendance the New York 
State College Forestry Syracuse. 

the Wood Industries Confer- 
ence (Joint meeting the Wood Industries 
Division, ASME, with FPRS Eastern Canadian 
and Northeast Sections), held March 30-April 
1958, Syracuse, New York. 


The Author: John Burger was a graduate 
student and feilow forest utilization Syra- 
cuse until this summer, when he joined DuPont. 
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water absorption, swelling, solubility, 
gloss, absorp- 
tion, the final basis for the evaluation 
durability depends upon visual 
analysis. 

Knowledge the properties given 
above affords understanding the 
process finish degradation, but has, 
yet, served little use determining 
the durability natural finishes. 
improve the visual methods obtain- 
ing durability ratings, number 
methods have been proposed that give 
number ratings the various qualities 
and defects observed during the expo- 


Mr. Milak: Your discussion and 
illustrations seemed indicate pos- 
sibilities eliminating conventional 
coat finish. Have you made any ex- 
periments comparisons coats 
Micro-Sealed surfaces and conven- 
tional surfaces? 


Mr. Elmendorf: 
have been made beyond those which 
found that Micro-Sealing can 
used place first coat varnish 
lacquer the case clear finishes. 


Donald Lubeck (Hammond Organ 
Co.): possible that the 
are made too fine for furniture finish 
ing. have the impression that 
coarsest grit that will not 
scratches subsequent finishing oper 
ations superior polished sur 
face. This would immediately 
parent when using N.G.R. stain. 

Mr. Elmendorf: not aware 
any objections the smoothness 
tained when the wood surface 
polish-sanded prior finishing rathe 
then merely sanded with 4/0 paper. 


sure. over-all weighted average 
these factors then computed. How- 
ever, such system has the required 
reliability gain general acceptance. 
addition their qualitative and sub- 
niques currently employed 
able, subject human frailty, and 
not allow for realistic 
analysis. 


would extremely helpful 
quantitative testing techniques wer 
available that would provide measu: 
able data indicating the relative du: 
ability natural exterior finishes th. 
would agree with visual 
rating after the same exposure. Due 
the length time required condu 
exterior exposure tests and the desi: 
for rapid exposure technique, 
seemed advisable begin study 
quantitative testing techniques applic 
natural finishes after artificial exp: 
technique could obtained 
would yield relative durability ratin, 
close agreement with visual 
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Test panels were examined intervals during accelerated weathering the weatherometer. 


ability rating after artificial weather- 
ing, perhaps, time, and with such 
technique, artificial exposure meth- 
ods could developed that would ap- 
proximate the normal exterior weath- 
ering natural finishes with sufficient 
reliability. 

Although weatherometer exposures 
may not accepted some 
sound basis for evaluating the durabil- 
ity finishes, others justify their use 
order help reduce the time in- 
volved outdoor exposures and with 
the hope that the future, high cor- 
relation would found between 
weatherometer and exterior exposures. 
Thus, was for these reasons that 
weatherometer exposures were em- 
durability analyses with quantitative 
testing techniques. 


Before explaining more fully the 
experimental techniques used, may 
advisable define what meant 
natural exterior finish. The gen- 
eral thought that natural finish 
clear material used finish the ex- 
teriors homes. Others 
served, however, that the durability 
natural finishes improved when 
small amount pigment incorpor- 
ated the finish clear finish 
over prior stain. For this 
work, the finishing systems were sub- 
‘ivided into stains, clears, and 

stain and clear combinations. This 
‘stem was used instead the more 

system used the Forest 
Laboratory because the 
information the specific 

the various proprietary 
roducts tested. 


Although quantitative analysis 
would produce the desired informa- 
yond our needs this time. gen- 
eral, manufacturing policies forbid the 
release such specific information 
the type resins and oils used 
their products. Thus, much more 
simple, and reality less valuable, 
classification system was resorted 
where information could obtained 
visual observation only. For refer- 
ence, the Forest Products Laboratory 
separates natural exterior finishes into 
varnish finishes, oil finishes, 
wood sealer finishes, and water- 
repellent preservative (non-drying oil) 
finishes with only the first class being 
the film-forming type. 


Purpose the Investigation 


The purpose this study was in- 
vestigate six quantitative testing tech- 
niques order obtain test method 
that would yield measurable data 
(which can utilized obtain the 
relative durability proprietary 
exterior natural finishes) that will 
agree with visual durability rating 
after exposure weatherometer. 
series small panels dark red 
Philippine mahogany 
with proprietary finishes according 
the manufacturers’ directions. After 
conditioning, these panels were ex- 
posed weatherometer for 865 
intervals approximately hours, 
measurements were made such fac- 
tors gloss, hardness, weight change, 


Don L., 1954. Natural wood fin- 
ishes for exteriors houses. Preprint 547, Forest 
Products Research Society, Madison, Wis. 
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surface roughness, tri-stimulus color 
difference, and the wetting angle 
water droplet. The data were ex- 
pressed both absolute units and 
percentages the original values. 


the completion the weatherom- 
eter exposures, visual 
these finishes were made, and the 
finishes were separated into four clas- 
sifications their durability. 
The measurable data were then plotted 
against the time exposure. 
analysis these graphs was then made 
determine any the quantitative 
techniques used were capable segre- 
gating these finishes into four 
classes durability that would agree 
with the visual durability 
tions. 

analysis these data indicated 
the tri-stimulus color difference meth- 
the only suitable method for 
this purpose. All the other techniques 
investigated were unable segregate 
the finishes into durability classes that 
would agree with the classifications 
based visual analysis. Thus, the 
subject this paper will limited 
the tri-stimulus color difference tech- 
nique, although the results the other 
five methods are given the conclu- 
sions. 


Experimental Procedure 


Panel Preparation and Exposure: 
have check the validity the 
visual durability ratings, was decided 
repeat the weatherometer exposures 
runs two more times. For each 
run, set panels dark red 
Philippine mahogany, Shorea negro- 
sensis (red Lauan), and Shorea poly- 
sperma Tangile), was prepared from 
grain number one common and better, 
sound wormy grade, tongue and 
grooved paneling. was necessary 


Table 1.—CLASSIFICATION 
MATERIALS TESTED 


Composition 


Type Composition oils resins 
Stains 

S-1 Modified drying oil- Alkyd 
S-2 Linseed oil and wax____--- 
S-4 Polymerized linseed, tung, soya, 

and sardine Alkyd 
S-5 Unknown.__- Unknewn 
S-6 Modified drying oil_ _.... Alkyd 
S-8 Modified drying _. Alkyd 
8-9 Polymerized linseed and tung 

oils - Pentae- 

rythritol 
ester 
Clears 

C-1 Modified drying Unknown 
C-3 Linseed and tung oils_ - - 
C-4 Unknown._-- Unknown 


Stain and Clear Combinations 
Safflower oil 
Safflower oil__ 
Special linseed oil 
Unknown. 


Alkyd 
Unknown 
Paint 
P-1 Linseed oil with white lead and 
titanium pigments. 
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use both the above species since the 
commercial practice distinguish 
only between the light and dark red 
Philippine mahogany. Further iden- 
tification the exact species the 
dark red panels would com- 
mercial benefit. 

record was kept the position 
the test panels the original 
boards. The test panels were then con- 
ditioned per cent equilibrium 
moisture content (EMC) 75° 
and per cent relative humidity until 
the panels developed 
weight. 

The large number finishes tested 
and the limited space available the 
weatherometer prohibited the use 
sufficient individual replications ob- 
tain comparisons visual statistical 
methods. However, combination 
the use control finish and the 
matching wood specimens, fair 
visual comparisons were obtained 
from the test specimens without re- 
sorting large number replica- 
tions. One test panel from each 
the original boards was chosen the 
use random number table. The 
control finish, designated was 
then applied these test panels. The 
remaining test panels were then ran- 
domly assigned the balance the 
finishes being tested. all, finishes 
were exposed during the first, and 
during the second weatherometer run. 
Thus, general there were three test 
panels for each finish exposed. 

Each the test finishes was then 
applied the bark side their re- 
spective panels brushing along the 
grain, parallel the long axis the 
panels. Because the widely differ- 
ing types finishes and the varying 
finishing systems investigated, was 
not possible apply each the 
commercial finishes constant film 
thickness. would have jeop- 
products not conforming the 
manufacturers’ directions that were 
necessary for the build required 
each product. The end result would 
not have led practical finishes. How- 
ever, attempt was made insure 
equal film thicknesses for the panels 
coated with each specific finish. This 
was accomplished applying con- 
stant weights each specific material 
according the manufacturers’ in- 
structions regarding spreading rates 
and number coats. 

After each coat was applied, the 
panels were dried 75° and 
per cent relative humidity 
cent EMC) for minimum 
hours according the manufac- 
turers’ directions. Following the dry- 
ing period, after the final finishing 
coat, the backs and edges the panels 
were sealed with gallon oil 
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length tung oil phenolic aluminum 
sealer according ASTM Standard 
This sealer consists one 
gallon type varnish, plus two 
pounds type aluminum paste. The 
panels were then conditioned 75° 
and per cent relative humidity 
until constant weight was obtained. 

The panels were then assigned posi- 
tions the weatherometer means 
random number table. the end 
each 24-hour cycle, the panels were 
reversed top for bottom their re- 
spective positions. tentative 
D-822 was followed the operation 
Atlas Sunshine Arc weath- 
This specification states that 
black panel thermometer, with 
exposure cycle 102 minutes light 
and minutes light and water 
spray. Ordinary city water was used 
for the water spray because its soft, 
mineral-free nature. The exposure was 
for 865 hours approximately one 
Forest Products Laboratory. the end 
each exposure period, visual dur- 
ability rating was obtained. 

Basic Finishing Tests: obtain 
basic information regarding the phys- 
ical characteristics for each the 
products tested, determinations were 
made viscosity, density, and per cent 
solids content. The viscosity was deter- 
mined the time seconds required 
for constant volume material 
flow through number four Ford cup 
under constant 75° F., per cent 
relative humidity conditions. The 
weight cubic centimeters each 
material under the above conditions 
determined the density the various 
products. Solids content was obtained 
according ASTM Standard D-154. 
Briefly, this method consists heating 
until constant weight ob- 
tained. The final weight the sample 


a’ 


(-) 


divided the orginal weight the 
sample gives the percentage solids 
for each product. The absolute data 
for each these tests were listed 
numerical order for analysis. was 
hoped that such simple determinations 


relative durability the various test 
finishes. 

tri-stimulus data, quantitative expres- 
sions can obtained that 
the perceived amounts surfac: 
color changes. this investigation 
color differences were obtained 
ing Photovolt model 610, 45°, 
reflectometer with green, amber 
and blue filter respectively for eac! 
measurement. Each filter broke 
incident light into bands light 
certain wide range wave lengths 
The amount reflected from the tes 
surface with each filter was then com 
pared with the respective reflection 
from magnesium oxide surface. 
changes color developed 
panels, initially and after each 72-hou 
period exposure during the secon: 
weatherometer run, were then cal 
culated from the three reflectance 
ings means the equations 
below. The apparent reflectanc 
(G,A,B) for illumination 45° anc 
the surface) compared mag- 
nesium oxide standard. The data 
tained with each the three filters 
serves basis for future calculations 
according the following formulas: 


10VG 

(A-G) 
A+B+2G 

(G-B) 
A+B+2G 


equation for color differences, 
AE, utilizes the apparent reflectance 
difference (AL) 
differences 


(Aa,Ab), which are 


a’ 
(4) 


BLACK 


Fig. 1.—Diagram given plane the (a’, b’, 
color solid.* 
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and then combined obtain 
measure the resultant (AE) ex- 
ressed National Bureau Stand- 
(NBS) units color differences. 
hese NBS units were designed 
difference larger than one unit 
imber units will agreement 
ith perceived amounts color dif- 
rence. Color difference, AE, the 
sultant vector three component 
light-index difference 
and chromaticity 
This vector notation indi- 
tes that are magnitudes 
difference reacting the direction 
L’, and which represents 
three-dimensional color where 
distance close measure the per- 
ceptibility corresponding 
color differences (Fig. 1). The mag- 
nitude the resultant (AE) the 
and vectors, which 
defined the color difference, 
scalar quantity obtained from the fol- 
lowing equation: 


AE= (Aa)? (Ab)? 


1 
Ab= 


The factors L,, and the above 
equations are the initial apparent re- 
flectance, and the 
spectively. will provide indica- 
tion the character the differences, 
however, since does not indicate the 
relative quantity and direction hue, 
saturation, and lightness differences. 


white enamel working standard 
that produces per cent reflection 
with the green filter (G), per cent 
with the amber (A) and per cent 
with the blue filter (B) was used 
standardize the instrument before and 
after each determination effort 
eliminate any instrumental drift. 
the panels lighten color, the values 
with each the filters will approach 
the above standards. When darkening 
occurs, the opposite effect will develop. 
For each determination, the incident 
light from the reflectometer was kept 
parallel the direction the grain 
the wood decrease the possibility 
irreproducible readings. When con- 
ducting measurements for this and the 
other techniques investigated, the same 
area the panel was used for each 
determination throughout the course 
the weatherometer exposures. 


After computing average values 
and for each panel, the color 
‘ifference for each the finishes 
tested was obtained. These 
expressed absolute units and 
percentages the original color 


‘Hunter, Richard 1942. Photoelectric tri- 
mulus coorimetry with three filters. Circular 


differences, were plotted against the 
time exposure for the second weath- 
erometer run and then analyzed. 


Discussion Results 


General: The numerical listing 
viscosity and per cent solids for each 
the finishes indicated that there was 
little, any, correlation with the rela- 
tive durability the test finishes. 
general there seemed correla- 
tion between the density the finish 
and durability. Those finishes with 
density 0.89 gram per cubic cen- 
timeter larger were better dur- 
ability than those below this density 
figure. With equivalent type finishes, 
the higher density would indicate 
higher solids and thus the possibility 
thicker films being formed, which 
would expected show better dur- 
ability than the thinner films. This re- 
sult occurred for the widely differing 
types finishes studied, however, such 
penetrating stains, clears, film form- 
ers, and non film formers. Thus the 
widely differing film thicknesses for 
these higher density materials were not 
the only factor involved producing 
durable finishes. Those finishes the 
stain and stain-and-clear combinations 
were better durability than the 
clear finishes tested. The matching and 
use control finishes indicated that 
there was very little variation between 
from the same different 

Four visual classifications were used 
rate the finishes for durability. The 
classification includes those 
finishes which develop few surface 
defects and little loss finish after 
865 hours the weatherometer. The 
classification 
finishes which develop small and 
numerous areas loss finish 
and color. The 
tion includes those which develop 
pronounced loss finish but whose 
surface has uniform color and ac- 
ceptable appearance. The 
classification has complete loss 
finish, with either burned 
bleached surface, depending upon the 
extent exposure after the complete 
loss finish. Tables and list the 
finishes order decreasing dur- 
ability each these four classifica- 
tions. When these tables are used, 
must remembered that these visual 
durability ratings were obtained after 
artificial weathering weatherom- 
eter. However, these ratings agree 
with those the Timber Engineering 
Company for outdoor weath- 
ering for four the finishes tested 


(materials foot noted Tables and 
3). 

comparing Table with Table 
may noticed that the appearance 
and the over-all groupings were ap- 
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proximately the same, but that the in- 
dividual finishes may 
their positions within group. The 
finish has moved from the poor 
the fair class. This individual shift- 
ing may the result using quali- 
tative visual judgment instead 
quantitative measurement technique, 
due experimental error such 
longer conditioning period before 


Table 2.—VISUAL DURABILITY RATING FOR 
TEST FINISHES DARK RED 
PHILIPPINE MAHOGANY AFTER 865 
HOURS THE END THE FIRST 
WEATHEROMETER RUN 


Good 

Little loss color 
white streaks started. 

P-1: Little loss film—two large yellow areas. 

S-2: Little loss of film—even color—a few small 
white streaks started. 

S-3: Little loss of film—fairly even color—small 
white streaks started. 


a few small 


Fair 
SC-1: Some film loss—fairly even color—small 
white streaks and spots. 
SC-2: Some film loss—fairly even color—small 
white streaks and spots. 
Some film color—fairly 
large white streaks. 


Poor 
1$-4: Most of film lost—fairly even color—large 
streaks and areas of white. 
Most film lost—streaks color—large 
white streaks. 
S-8: Some film loss—two large dark green areas— 
large number of small white streaks. 
S-7: Some film loss—two large dark pink areas— 
large number of small white streaks. 
S-8: Most of film lost-—spotty color—large number 
of white streaks and spots. 
S-9: Most film lost—spotty color—large number 
of white spots. 


Failure 
C-1: Nearly all film lost—few streaks 
large streaks and areas of white. 
C-2: All film bleached color—film 
badly crazed before failure. 
SC-4: All film lost—even white—gray color. 
C-3: All of film lost—even white color. 
C-4: All of film lost—fairly even white color. 


tested Timber Engineering Com- 
pany. 


Table 3.—VISUAL DURABILITY RATING FOR 
TEST FINISHES DARK RED 
PHILIPPINE MAHOGANY AFTER 865 
HOURS THE END THE SEC- 

OND WEATHEROMETER RUN 


Good 

S-3: Little loss of film—-even color—small white 
streaks started. 

S-2: Little loss color 
white streaks started. 

P-1: Little loss film—large yellow areas. 

Little loss film—fairly even color—a few 

small white streaks started. 


a few small 


Fair 

S-8: Some film lost—spotty color 
white streaks and spots. 

Some film loss—streaks color—fairly 
large white streaks. 

SC-2: Some film loss—fairly even color—small 
white streaks and spots. 

SC-1: Some film loss—fairly even color—small 
white streaks and spots. 


a number of 


Poor 
Most film lost—fairly even color—large 
streaks and areas white. 
1$-5: Most of film lost-—-streaks of color—large 
white streaks. 
S-7: Some film large dark pink areas— 
large number of small white streaks. 
S-9: Most film number 
white spots. 


Failure 
C-1: Nearly all film streaks color 
large streaks and areas white. 
C-2: All of film lost—even bleached color—film 
badly crazed before failure. 
SC-4: All film lost—even white—gray color. 
C-3: All of film lost—-even white color. 
C-4: All of film lost—fairly even white color. 


pany. 
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being exposed the weatherometer. 
The panels for the second run were 
conditioned for over week after the 
fiinal finishing coat had been applied 
instead the intended hours. This 
delay may have caused both the 
and finishes develop whitish 
cast that was not present the first 
weatherometer run. Again, 
creased conditioning may have been 
the factor that produced more severe 
state yellowing for the white paint, 
during the second run. Little, 
any, variability either within be- 
tween samples from the same dif- 
ferent boards was found visual 
analysis the end the weatherom- 
eter runs. 

The results seem indicate that, 
with such large number finishes 
and with only three replications, the 
variance within each finish such 
magnitude confound the vari- 
ance between the various finishes for 
each the six techniques analyzed. 
Although some the graphical rep- 
resentations were able separate the 
“good” from the group fin- 
ishes, there was usually least one 
finish that was not separated. The fin- 
ishes the and “poor” clas- 
sifications were seldom separated 
any extent. There statistical 
technique that will tell which finish 
better than any other. All statistics can 
attain that the finishes are either the 
same differ particular quality. 
the future, therefore, would 
more reasonable reduce the number 
finishes tested and increase the 
replications obtain clearer analysis. 

The graphical presentation the 
data for each the six testing tech- 
niques investigated not given, be- 
cause the complex and confusing 
picture that was produced. Only the 
analysis color was there sufficient 
spread between the various finishes 
clearly observable. However, this 
situation existed for the color tech- 
nique only after period 500 hours 
weathering. 

One weakness this type testing 
that the nature the systems tested 
was unknown except the manufac- 


Table 4.—AVERAGE PER CENT ORIGINAL COLOR DIFFERENCE VALUES FOR EACH FINISH DURING THE SECOND 


Hours exposed____________- 0 59.7 
Finish 
0.00 100.00 
00 100.00 
00 100.00 
00 100.00 
8-7... 00 100.00 
00 100.00 
P-1 00 100.00 


1 Averages of three test panels for each finish except the S-8 finish, which is an average of 6 test panels. 
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Fig. 2.—NBS color differences for each finish during the second 
weatherometer run. 


turer, and thus basis information 
was developed that could help provide 
improved finishes. 

Color: Color differences, when 
plotted percentages the original 
color differences, increased rapid 
rate with the exception the 
finish, which remained fairly constant 
throughout the second weatherometer 
run. This method was able separate 
only two the class finishes, 
while the other finishes were not pre- 
sented any systemic order. Color 
differences absolute, National Bu- 
reau Standards color difference units 
were able separate all the finishes 
into three groups. The first group con- 
sisted those finishes the 
class (as determined visual anal- 
ysis) whose color difference increased 


rapidly the weathering progressed. 
The second group was composed 
those finishes the class, 
whose color difference remained con- 
stant increased only slightly. The 
third group consisted both the 
“fair” and the class finishes, 
whose color difference increased 
moderate rate during the weatherom- 
eter run. The white paint, was 
also included this third group 
finishes with intermediate range 
color differences. 

The third group finishes, which 
was separated means absolute 
color difference, can further sub- 
divided into two other groups corre 
sponding the and the 
finishes means their gloss rat 
ings (either percentages abso- 


WEATHEROMETER RUN 


109.7 214.0 278.0 517.0 650.5 
151.5 107.2 91.0 114.7 55.5 118.4 123.9 263 
64.4 48.5 97.5 139.1 183.9 305.4 
91.6 165.0 329.4 412.0 529.8 751.8 872.8 1166. 
109.9 107.4 111.0 145.5 140.2 189.8 203 340. 
85.2 72.9 151.0 149.6 261.6 371. 
97.9 97.9 120.6 114.0 169.7 194.3 255.7 332. 
48.3 125.4 74.6 117.5 74.6 77.6 40.8 
87.4 67.8 165.6 296.8 351.7 415.5 
60.0 225.9 294.8 401.1 439.4 
56.9 35.4 28.1 3.1 124.7 176.3 182.3 269 
101.1 29.8 29.8 24.3 101.9 75.7 112 
88.4 171.3 171.3 247.0 247.0 172.6 228.0 293 
100.0 103.5 131.8 5.9 223.8 174.7 197.6 256 
177.5 62.4 87.1 93.4 5.0 204.4 215.1 237.3 321 
76.4 152.0 199.8 375.2 424.1 466.8 557 
OCTOBER, 195 
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units) their percentage 
eight difference ratings during the 
400 hours the weathering expo- 
ire. All the other techniques inves- 
date were able separate 
third group finishes into the 
and the class finishes 
vith the exception the finish), 
only certain specific times dur- 
the course the weatherometer 
methods, natural finishes may 
into four classes durability 
will agree with the durability clas- 
weatherometer exposures. These 
chniques may even able rate 
according durability within, 
well between, the durability 
classes. 


limitation the reflectometer 
determining color differences was the 
difficulty designing filters cor- 
respond the distribution curves, 
since color filters cannot found that 
stimulus functions. The result that 
true chromaticity coordinates 
can obtained only for near whites. 
The further color from the white 
point, the greater the error involved. 
overcome these difficulties, the 
meter should only operated 
difference meter compare colors 
close together the color solid. 
the case hand, the colors had some 
degree spread generally from dark 
brown dull red. 

Also, the filters used with reflecto- 
meters pass broad wave-length bands 
and, general, will not give mean- 


— oF 


ingful absolute color curves. Since the 
errors measurement were probably 
magnitude that would not too 
serious for comparative color differ- 
ence determinations, however, at- 
tempt was made correct the read- 
ings for failure the source-filter- 
photocell combinations spectrally 
equivalent the ICI observer. 


Conclusions 


The finishes with density 
0.89 gram per cubic centimeter 
larger were generally better durabil- 
ity than those below this density 
figure. 

Little variability within be- 
tween panels from the same differ- 
ent boards was encountered the end 
either weatherometer run (865 
hours). 

clear-cut method obtain- 
ing the relative durability exterior 
finishes for dark red Philippine ma- 
hogany has been found graphical 
analysis gloss, hardness, and weight 
change, absolute values, per- 
centages the original values. Excep- 
tions from the visual ratings were 
found each case. 

Absolute gloss, absolute hard- 
ness, and per cent original hardness 
were successful separating the better 
from the poorer finishes, and may de- 
serve more study. Per cent original 
weight difference, absolute weight dif- 
ference, and per cent original 
weight were able separate only 
few the better from the poorer 
finishes, but should not overlooked 
for future study. 


graphical analysis absolute 
color differences developed during the 
second weatherometer run was able 
segregate the “good” and the “fail- 
ure” class finishes all cases except 
the white paint, which not 
natural finish. 

The remaining finishes not sep- 
arated basis absolute color dif- 
ferences were segregated into the 
and the “poor” 
means absolute gloss, percentage 
original gloss, and percentage 
original weight difference ratings dur- 
ing the last half the 865-hour 
weatherometer exposures. 

Techniques such gloss, hard- 
ness, weight change, weight difference, 
wetting angle, and surface roughness, 
although unable segregate natural 
exterior finishes into any the four 
classes durability, were able 
break down those finishes 
mediate durability (as segregated 
means absolute color difference), 
with the exception the finish, 
into the “fair” and the “poor” class 
finishes, but only certain specific 
times during the weathering periods. 

Wetting angle and surface rough- 
ness measurements, whether expressed 
percentages the original values 
absolute units, provided 
clear-cut method determining the 
relative durability natural exterior 
finishes for dark red Philippine mahog- 
any. Color difference expressed 
percentage the original color differ- 
ence also failed yield testing tech- 
nique that would determine the rela- 
tive durability exterior finishes. 


Table 5.—AVERAGE COLOR DIFFERENCE NBS UNITS FOR EACH FINISH DURING THE SECOND WEATHEROMETER 


59.7 
0.00 4.02 
-00 9.09 
-00 3.09 
-00 3.63 
-00 3.65 
9.26 
-00 3.53 
-00 3.31 
8.75 
-00 7.10 
5.94 
-00 3.62 
-00 1.64 
-00 2.14 
-00 4.91 
2.71 
-00 4.40 


109.7 214.0 278.0 366.0 517.0 569.5 650.5 
6.09 4.31 5.49 4.61 2.23 4.76 4.98 10.59 
5.85 4.41 8.86 12.64 16.72 27.76 29.29 36.25 
2.83 5.10 10.18 12.73 19.74 26.97 36.03 
2.78 3.99 3.90 4.03 5.28 5.09 6.89 7.39 
3.11 2.66 5.51 5.46 7.65 9.55 11.43 12.00 13.57 
9.07 9.07 11.17 10.56 11.41 15.71 17.99 23.68 30.81 
2.24 7.33 7.33 2.24 1.23 4.80 7.94 10.31 21.32 
1.60 4.15 2.47 3.89 2.47 2.57 1.35 1.40 
7.65 8.59 5.93 5.80 14.49 25.97 30.77 40.57 
4.26 10.93 16.04 24.72 28.48 31.20 34.67 
3.38 2.10 1.67 3.36 5.53 7.41 10.47 10.83 16.03 
3.66 1.08 1.08 0.88 1.48 2.82 3.69 2.74 4.07 
1.45 2.81 2.81 4.05 4.05 2.83 6.03 3.74 4.81 
4.39 11.82 18.96 18.96 18.29 19.41 19.43 15.99 
4.91 5.09 5.08 6.47 5.20 10.99 8.58 9.70 12.60 
4.81 1.69 2.36 2.53 1.22 5.54 5.83 6.43 8.72 
6.69 8.79 12.04 14.90 16.51 18.66 20.54 24.54 


| Averages of three test panels for each finish except the S-8 finish, which is an average of 6 test panels. 
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Finish 


THE FUNDAMENTALS 


Water Vapor Sorption 


Graduate Student, Yale School Forestry, New Haven, Conn. 


Experimental sorption data for species, both domestic and 
tropical origin, and acetylated white spruce were treated means 
theoretical equation. The descriptive results obtained were found 
basic agreement with the results previous workers. 
view the apparent applicability the theoretical solid-solution 
model, fundamental conclusions are drawn concerning the sorption 


characteristics wood. 


TTEMPTS MEASURE PHYSICALLY 
the distribution sorbed water 
the two modes which held 
within the cell wall have been thwarted 
experimental difficulties. result, 
the mechanism devised explain the 
sorption characteristics cellulosic 
materials based essentially cir- 
cumstantial evidence. has been sug- 
gested that theoretical model can 
applied sorption isotherms that will 
enable the evaluation the sorption 
phenomenon for wood. Such tech- 
nique has obvious limitations, but 
view the insight that may gained, 
and possible indications areas for 
further investigation, the treatment has 
considerable merit. 

the few theoretical sorption mod- 
els published the literature, that 
derived Hailwood and Horrobin 
has been well received polymer 
chemists. Not only provide 
measure the water bound directly 
the polymer and that condensed 
the void volume the polymer, but 
also provides measure the de- 
gree orientation within the polymer 
structure. The model based upon 
the assumption that sorbed water ex- 
ists two states, simple solution, and 
combined form hydrate with 
definite unit the 
Furthermore, assumed that the free 
dissolved water, unhydrated polymer, 
and hydrated polymer form ideal 
solid solution. 

The derivation, carried out 
Hailwood and Horrobin, provides the 
means for equating the activities (ef- 


winner, 1958 Wood Award 
Competition. 

study being the Yale School 
Forestry cooperation with the Office Naval 
Research, Navy, under Contract Nonr 
609(13), Project 330-001, Properties 
Tropical Woods. 

Numbers parentheses refer the Litera- 
ture Cited the end this paper. 


The Author: Howard Spalt has a BS degree 
from Rutgers University and from Yale, 
where currently candidate for the de- 
FPRS. 
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fective concentrations) the water 
vapor, the free dissolved water the 
solid phase, and the hydrate water 
their mole fractions (molecular con- 
centrations) the assumption 
ideal solid solution, The equilibrium 
between the fractional humidity (rela- 
tive humidity) and free dissolved 


The common relationship between 
and 


1800 


equating equations and an. 
solving for 


6). 


Equating equations and 


water measured The equi- 
librium constants the hydrates 
(monohydrate, dihydrate, and 
forth) are represented Equilib- 
rium between (a) the dissolved water 
and external vapor pressure, and (b) 
between the dissolved water 
drate water, assured assuming 
that the water molecules the solid 
phase are mobile. Hailwood and Hor- 
robin state that the postulate 
monohydrate adequate fit the ex- 
perimental data for polymer systems; 
therefore, the isotherm equation 


where equals the molecular weight 
the polymer substance necessary 
associate with one molecular weight 
water, and equals the moisture 
content given relative humidity 

Equation can algebraically trans- 
formed 


for convenience fitting the ex- 


From equation can computed 
terms the fitted constants, 
and Reverting equations and 
and can calculated. 


all glucose anhydrides are opera- 
tive sorption, the calculated 
for would 162. Since this 
seldom the case, the value for will 
proportionally larger. The percent- 
age glucose anhydrides that are 
inoperative sorption (per cent in- 
accessibility) may calculated from 
the formula 


100(M—162) 


The two terms the right 
tion divide the total water sorbed 
into two forms, free dissolved water 
the solid state (capillary-condensed 
water) and hydrate water 
bound water). The surface-bound 
ter 


1800 


and the capillary-condensed 


perimental data. the form equa- 1800 
Thus, 


1800a(B +1) 


+1) 


OCTOBER, 


Equation similar that derived 
Langmuir (5) for solids that sorb 

unimolecular layer gas their 
Assuming that finite num- 
which gas molecules can 
ached, Langmuir derived 
lic equation that has been found 
scribe accurately the experimental 
for unimolecular systems. The 
equation 


equals the ratio the num- 
occupied sites the total num- 
ber sites, equals the number 
gas molecules that strike the surface, 
the ratio the number that 
condense the surface the number 
that strike the surface, and equals 
the rate which molecules evaporate 
from the saturated surface. The num- 
ber collisions between the gas mole- 
cules and the plane surface func- 
tion gas pressure, and 
proportional the weight (x) 
gas sorbed per unit weight (m) 
solid. equating a/y Lang- 
equation may written 


The equation describes isotherm 
that rises steeply the ranges low 
vapor pressure and, with increasing 
gas pressure, approaches asymptote 
surface saturation. Presumably, the 
process which water molecules are 
associated directly the internal sur- 
faces wood substance described 
the Langmuir equation. 


One limitation the Hailwood- 
Horrobin equation that cannot 


overlooked its failure account 
explicitly for hysteresis sorption. 
Since the equation provides insight 
into the sorption behavior the cellu- 
lose gel, comparison the adsorp- 
tion and desorption isotherms, terms 
their physical constants, may per- 
mit qualified description the en- 
tire sorption phenomenon. this 
study, the theoretical equation ap- 
plied the isothermal data 
species, both domestic and tropical 
origin, tested adsorption and de- 
sorption. addition, results obtained 
with acetylated white spruce are simi- 
larly analyzed order evaluate the 
influence active surface hydroxyls 
the sorption isotherms and hysteresis. 
Deactivation the cellulose hydroxyls, 
which are presumably the basic cause 
sorption hysteresis, expected 
alter significantly the nature and mag- 
nitude hysteresis. Since experimental 
results adsorption-desorption tests 
acetylated material have not been 
reported the literature, the specific 
influence reduced surface hygro- 
scopicity hysteresis cannot evalu- 
ated from past work. 


Experimental 


The high-vacuum apparatus and 
basic experimental procedure used 
this study have been described 
previous paper (9). All sorption tests 
were carried out under vacuum 
specimens were weighed directly the 
system measuring the elongation 
calibrated quartz coils 0.1 mm. with 
cathetometer. Vapor pressures, pro- 
vided constantly agitated, saturated 
salt solutions, were determined 
measuring with cathetometer the dif- 


ferential heights mercury minisci 

The thickness cross-sectional wa- 
fers was held constant 2.0 0.15 
mm., and the width and length were 
varied obtain dry weight ap- 
proximately 1000 mg. The load- 
elongation characteristics the coils 
and the accuracy the cathetometer 
permitted weighing samples dry 
weight excess 1000 mg. one 
part 1000 0.1 per cent moisture 
content. 

Deactivation surface hydroxyls 
esterification with acetic anhydride was 
carried out glass reaction tube 
fitted with precision ground joint 
and stopcock. Prior acetylation, the 
samples white spruces were dried 
evacuation the high-vacuum system 
through liquid nitrogen trap. The 
vapor-phase acetylation reaction, em- 
ploying solution equal parts 
volume pyridine and acetic anhy- 
dride, was initiated the evacuated 
reaction tube and allowed proceed 
for one month. During this period, the 
reaction vessel was immersed the 
constant-temperature bath controlled 
temperature 90° the end 
the reaction period, excess reagents 
sorbed the material were removed 
prolonged evacuation the vessel. 
final step, the acetylated material 
was oven dried constant weight and 
then taken through single desorption- 
adsorption cycle. 

With the exception untreated 
spruce, all specimens were initiated 
test desorption from saturation. Air- 
dry material was saturated between 
damp cloths. Material the original 
green condition was machined and 


Table 1.—FITTED AND PHYSICAL CONSTANTS THE STABLE ISOTHERMS FOR THE SPECIES AND ACETYLATED SPRUCE. 


Species 


White spruce (Picea 

Western white pine (Pinus monticola) 

Ponderosa pine (Pinus ponderosa) 

Western hemlock (Tsuga heterophylla) 

Douglas fir (Pseudo-tsuga Menziesii (Mirb) Franco) 
Western redeedar (Thuja plicata) 

Redwood (Sequoia sempervirens) 


Caribbean pine (Pinus caribaea) 


Basswood (Tilia americana) 


Ceiba (Ceiba pentandra) 

(Jacaranda copaia) 

clique (Dicorynia paraensis) 
M wany (Swietenia sp.) 


(Tectona grandis) 
Maria (Calophyllum brasiliense) 


k elhart (Licaria cayennensix) 


white spruce 


Test A B 
Softwoods 
Des. 1.388332 
Ads. 2.208772 
Des. 0.097200 
Ads. 2.992775 0.111713 
Des. 2.059377 0.100196 
Ads. 2.828586 0.116337 
Des. 1.970916 0.085508 
Ads. 2.041868 0.120161 
Des. 2.013061 0.089864 
Ads. 1.928106 0.135415 
Des. 2.380091 0.084688 
Ads. 2.530753 0.128949 
Des. 1.773698 0.098456 
Ads. 0.138354 
Des. 2.196303 0.097377 
Ads. 2.125481 0.148426 
Hardwoods 

Des. 2.799807 
Ads. 2.321448 0.163748 
Ads. 1.825764 0.149555 
Des. 1.811601 0.103415 
Ads. 2.179336 0.132372 
Des. 1.981982 0.090793 
Ads. 2.218972 0.124817 
Des. 2.442205 0.071425 
Ads. 2.414178 0.122295 
Des. 3.107242 0.076397 
Ads. 2.935678 
Des. 0.070176 
Ads. 2.309149 0.115651 
Des. 2.952778 0.071826 
3.279023 0.131916 
Des. 10.376555 0.132022 
Ads. 11.744237 0.196902 
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Cxl0- a B M 
0.839524 7.40770 11.01980 
1.033413 7.49862 8.32071 
0.832042 7.33801 
0.997693 7.44568 6.01332 
0.846719 7.34253 7.62626 
1.039751 7.55107 6.44678 
0.705184 7.08875 7.12025 
1.028008 7.57913 8.76455 
0.768786 7.34611 7.07675 
1.171182 10.02062 
0.661147 6.58733 6.40156 
1.089188 7.90582 
0.725338 6.58577 9.42861 
1.172139 7.54050 9.09473 
0.840996 7.40105 6.99060 
1.300226 9.87026 
0.830834 235.55 
1.519834 8.30396, 9.49438 364.14 
1.079257 7.97791 14.03663 260.85 
1.350096 8.20546 10.98282 323.13 
0.910392 7.75089 8.36495 236.70 
1.155910 7.74477 8.84266 299.03 
0.778355 7.38296 7.20472 216.11 
1.070438 8.44047 
0.546654 6.29751 5.64408 183.93 
1.029852 7.35357 7 . 88876 284.04 
0.623023 6.45853 4. 80687 209.76 
1.187529 7.50090 7.18967 324.61 
0.566554 6.64563 5.65476 180.59 
0.949663 7.18166 267 
0.554341 4.94975 194.75 
1.141982 6.49319 
1.465830 7.11928 2.78713 
2.068375 7.31395 3.29231 663.65 
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WHITE SPRUCE 
UNTREATED 
32% ACETYL CONTENT 


DOUGLAS FIR 
FIRST CYCLE 
SECOND CYCLE 


MOISTURE CONTENT 
MOISTURE CONTENT (%) 


RELATIVE VAPOR PRESSURE RELATIVE VAPOR PRESSURE 


Fig. 1.—Sorption isotherms for previously air-dried white spruce 
and acetylated spruce 90° The plotted points were obtained 
experimentally; the isotherms were calculated from the experimental 


Fig. 2.—Sorption isotherms for Douglas-fir 90° F., tested 
two cycles from the green condition. The significance the lett 
curves explained the text. 


data means equation 


stored while saturated. final step 
desorption, the specimens were vac- 
uum dried before readsorption. Speci- 
mens tested initial desorption were 
saturated the system between the 
adsorption and second desorption tests 
prolonged exposure saturated 
vapor pressure produced heating the 
salt solution temperature that 
caused free condensation the weigh- 
ing tubes. 


Results 


All equilibrium moisture contents 
were calculated the basis vac- 
weight taken temperature 
90° These values were then con- 
dividing the relative humidity the 
equilibrium moisture content. The 
transformed values were fitted equa- 
tion the method least squares 
from which the fitted constants 
and were obtained physical 


WESTERN WHITE PINE 
CYCLE 
SECOND CYCLE 


MOISTURE CONTENT 


constants and were calculated. 
These constants are given Table 
for all species tested. Isotherms for 
the species can obtained substi- 
tuting the fitted constants into equa- 
tion and dividing the relative hu- 
midity 

The isotherms for seven species are 
shown Figs. through These 
stable isotherms were calculated from 
all the experimental points plotted 
means equation All the species 
that had not been previously dried ex- 
hibited initial desorption isotherm 
that was above subsequent desorption 
isotherms the upper reaches vapor 
pressure. all cases, the first and 
second desorption curves were coin- 
cident below 0.50 relative vapor pres- 
sure, indicating that the mechanism 
responsible for the higher initial de- 
sorption equilibria operative only 


the range high relative vapor 


pressure. 


MOISTURE CONTENT (%) 


@ 


> 


Conventionally, the stable sorpt: 
isotherms for wood are extrapolat 
saturation. The saturation limit 
tained from equation was consisten 
lower adsorption, but deviati 
was made from the equilibrium 
predicted the equation. The 
mon intersection point zero 
vapor pressure justified 
and consistent with the equilibrium 
trend predicted equation 

The relation between relative vapor 
pressure and the distribution water 
into the two forms which held 
the cell wall wood shown 
Fig. The isotherms 
bound and capillary-condensed water, 
calculated from equation and are 
drawn for both untreated 
lated white spruce. The isotherm for 
water bound directly the surfaces 
untreated spruce rises steeply the 
range low vapor pressure, and ap- 


= 


FIRST CYCLE 
SECOND CYCLE 


RELATIVE VAPOR PRESSURE 


RELATIVE VAPOR PRESSURE 


Fig. 3.—Sorption isotherms for western white pine 90° F., 


Fig. 4.—Sorption isotherms for western redcedar 90° 
tested two cycles from the green condition. 


tested from the green condition. 
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Fig. 5.—Sorption isotherms for redwood 90° F., tested two 


RELATIVE VAPOR PRESSURE 


MOISTURE CONTENT (%) 


cycles from the green condition. 


proaches asymptote surface satu- 
ration the proximity vapor satu- 
ration. This typical sorption 
systems that adsorb unimolecular 
layer gas the surface the solid 
described Langmuir. acetyl 
content per cent, corresponding 
causes per cent reduction sur- 
face-bound water saturation during 
desorption. the range low vapor 
pressures, the reduction even 
greater. 

The relation between the total water 
sorbed saturation for all species and 
the form which held within 
the cell wall shown Fig. and 
Table Variation surface-bound 
water appears virtually independ- 
ent the total water sorbed, indi- 
cated the regression analysis 
Table The variation 
bound water between species 


The substitution number the average num- 
ber hydroxyls acetylated per glucose anhy- 
dride. this instance, assumed that all 
hydroxyl esterification confined cellulose. 


MOISTURE CONTENT 


marily function the availability 
the glucose anhydrides, shown 
Fig. 10. 


The regression analysis surface 
sorption the percentage glucose 
anhydrides inoperative sorption (per 
cent inaccessibility) accounts for ap- 
proximately per cent the varia- 
tion surface sorption between 
species. The linear 
tween surface saturation and per cent 
inaccessibility defines limit 8.7 
per cent moisture content zero per 
cent inaccessibility. Therefore, each 
mole glucose anhydride the fully 
disoriented cell wall associates 0.76 
mole water, which corresponds 
the basis these calculations, the 
assumption monohydrate not 
violated. 


Capillary condensation, the other 
hand, shown Fig. and Table 
account for approximately per 
cent the variation the total water 


RELATIVE VAPOR PRESSURE 


Fig. 7.—Sorption isotherms for previously air-dried mahogany 
(Swietenia sp.) 90° 
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RELATIVE VAPOR PRESSURE 


Fig. 6.—Sorption isotherms for previously air-dried teak 90° 


sorbed saturation. The contribution 
capillary condensation the hygro- 
scopicity wood revealed Ta- 
ble Esterification per cent 
the hydroxyls produced per cent 
reduction surface sorption and 
per cent decline capillary conden- 
sation. However, per cent the 
reduction the total water sorbed 
brought about through the bulking 
capillaries the ester. Species with 
the lowest fiber saturation points 
(western redcedar, redwood, teak, ma- 
hogany, and kaneelhart) are also 
known have high extractive con- 


MOISTURE CONTENT 


RELATIVE VAPOR PRESSURE 


Fig. 8.—Desorption isotherms surface- 
bound and capillary-condensed water for 
white spruce and acetylated spruce (dashed 
line). The isotherms were calculated 
means equations and 10, and the 


291 


4 

q 6 
| 4 is 


Species 


(%) 


CAPILLARY 
CONDENSED 


Ponderosa pine 


0 
8 16 20 24 28 Se 36 
TOTAL WATER SORBED (%) Teak 


Fig. 9.—Relation between the total water sorbed and distribution 
water into the surface-bound and capillary-condensed form. The 
two dashed lines are the fitted regressions fiber saturation point 
capillary-condensed adsorption and desorption. 


Acetylated white spruce__ 


tent. appears logical, therefore, 
attribute their correspondingly lower 
fiber points the displace- 
ment void volume extraneous 
materials. 

The regression capillary con- 
densed and total water sorbed 
cent inaccessibility, shown Ta- 
ble significant desorption but 


and the other high extractive 
content (Group B).° The ratio cap- 
illary-condensed total water sorbed 
saturation during desorption was 
used the criterion for separating 
species into these two groups. was 
found that this procedure divided the 
species into one group (Group 


not adsorption. account for this includes white western 
. : white pine, ponderosa pine, western hemlock, 
observation, the species were segre- Douglas-fir, pine, basswood, 
sugar maple, ceiba, copaia, and angelique. 

gated one character Group includes western redcedar, redwood, 


ized low extractive content (Group mahogany, teak, Santa Maria, 


Table 3.—REGRESSION ANALYSIS THE RELATIONS BETWEEN SURFACE-BOUND, 
CAPILLARY-CONDENSED, TOTAL WATER SORBED, AND PER CENT INACCESSIBILITY’ 


Desorption 


_Adsorption 


Sum 


Sum 


Source squares squares ratio squares squares ratio 
Surface-bound water at saturation vs. per cent inaccessibility 
2.5784 2.5784 34.20 2.0431 2.0431 110.44 


Capillary-condensed water saturation vs. per cent inaccessibility 


Total water sorbed at saturation vs. per cent inaccessibility 
Slope _- 1 68 .3037 68 .3037 6.96 3.6387 3.6387 48 
14 137.3815 9.8130 * 106.4882 7.6063 NS 
Total water sorbed vs. surface-bound water saturation 
Slope. - - - - 1 13.1176 13.1176 0.95 0.4040 0.4040 0.052 
Total water sorbed vs. capillary-condensed water saturation 


1Excluding acetylated white spruce. 
2 Degrees of freedom. 


3Level of significance: NS not significant; *significant at 95 per cent level of probability; **significant 
per cent level probability. 
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White 


Western white 


Table 2.—THE DISTRIBUTION SORBED WATER AND THE PER CENT 
INACCESSIBILITY THE FULLY-SWOLLEN CELL WALLS 
SPECIES WOOD AND ACETYLATED WHITE SPRUCE 


Total 

Inaccessi- Surface Capillary water 

bility, bond, condensed, sorbed, 

Test ° percent percent per cent per cent 

Softwoods 
Des. 27.19 7.2 23.1 30.3 
Ads 41.70 5.6 19.4 25.0 
Des. 30.54 6.5 21.3 27.7 
Ads. 42.41 5.2 18.7 23.9 
Des 31.00 6.5 21.2 27.7 
Ads. 43.41 5.2 19.4 24.6 
Des 20.67 7.4 28.8 
Ads 40.44 5.8 20.7 26.5 
Des 24.65 7.0 30.2 
Ads. 45.60 5.4 21.3 26.6 
Des. 22.44 7.0 16.6 
Ads 45.88 5.1 16.9 22.1 
Des. 26.12 15.8 22.9 
Ads 5.1 17.8 22.8 
Des. 30.71 6.5 21.9 28.4 
Ads 50.52 4.9 20.3 25.2 
Hardwoods 

Des. 31.22 6.1 23.9 30.0 
Ads. 55.51 4.4 24.2 28.6 
Des. 37.89 6.3 27.2 
Ads. 5.0 25.5 30.5 
Des. 31.56 6.6 26.2 32.8 
Ads. 45.82 5.3 20.7 25.9 
Des. 25.04 7.0 23.5 30.5 
Ads. 5.5 19.6 25.0 
Des. 11.92 7.6 16.6 24.3 
Ads. 42.97 5.4 17.6 23.0 
Des. 22.77 6.5 15.7 22.1 
Ads. 50.09 4.7 16.6 21.3 
Des 10.29 19.7 27.6 
Ads 5.7 17.1 22.8 
Des. 16.82 7.0 14.8 21.8 
Ads. 4.6 15.2 19.8 
Des 2.4 8.8 11.2 
Ads 75.59 1.9 9.3 


with maximum ratio 0.72 and 
second group (Group with mini- 
mum ratio 0.75. Group 
were concentrated between 0.76 and 
0.80. result this treatment, the 
regressions capillary-condensed and 
total water sorbed saturation 
per cent inaccessibility were not signifi- 
cant with the exception capillary 
condensation for Group adsorp- 
tion (Table 5). 


Hysteresis commonly measured 
averaging the ratios the adsorption- 
to-desorption moisture contents sev- 
eral selected relative vapor pressures. 
Results obtained this method are 
subject variation related the rela- 
tive vapor pressures which the ratios 
are obtained and the limits accu- 
racy interpolating moisture contents 
from the isotherm. The 
sented Table were calculated 
integrating the equations for the iso- 
therms between the limits 100 
and and obtaining the ratios 
the area under the adsorption iso- 
therm that under the desorption 
isotherm. These ratios areas were 
calculated for the isotherms 
face-bound, capillary-condensed, and 
total water sorbed. 


The two relations, plotted Fig. 11, 
indicate that the variation 
hysteresis virtually independent 
hysteresis surface sorption, but 
related hysteresis capillary sorp- 
This confirmed the regres- 
sion analysis given Table Fifty- 
four per cent the variation total 
hysteresis accounted for the re- 
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Table 4.—REDUCTION THE HYGROSCOPICITY WHITE SPRUCE 9.0 
RESULT ESTERIFICATION WITH ACETIC ANHYDRIDE 


Untreated 
spruce 


Acetylated 
spruce 


Des. Ads. 


Surface bound _ - 7.2 5.6 2.4 
Capillary con- 

23.1 19.4 8.8 7.4 
Total water sorbed 30.3 25.0 11.2 9.5 


moisture content (untreated minus acetylated) 


Moisture content 


difference 


Per cent total change 


Reduction in 

due 
acetylation LEGEND 
DESORPTION 


ADSORPTION 


66.4 


61.9 61.9 61.9 
62.0 62.5 


7.0 


Des. Ads. 


4.8 3.7 
Capillary condensed 14.3 12.0 
Total water sorbed - 


duced capillary void volume adsorp- 
tion. The indications Table that 
the relationship between adsorption 
and desorption may differ for spe- 
cies with high extractive content 
low extractive content (Group led 
the analysis given Table The 
species were divided into two 
groups, low extractive content and 
high extractive content, the same 
basis described previously. Eighty- 
three and per cent the variability 
total hysteresis for Group and 
Group respectively, accounted 
for hysteresis capillary sorption. 
For the latter group, the regression 
not significant per cent level 
probability due the scatter about 
the fitted line. Consequently, appears 
that the presence extractives appreci- 
ably influences the magnitude 
hysteresis. Urquhart’s explanation (9) 
that hysteresis caused reduction 
the number surface sites due 


Table RATIOS TERMS 
AREAS UNDER THE ADSORPTION 
AND DESORPTION ISOTHERMS 


Hysteresis ratios in: 


Surface Capillary Total 


Species sorption sorption sorption 
Softwoods 
White 0.750 0.826 0.790 
Western white 0.795 0.859 0.831 
Ponderosa 0.787 0.878 0.837 
Western 0.810 0.883 0.849 
Douglas 0.802 0.839 0.823 
Western red 0.769 0.899 0.835 
0.724 0.961 0.838 
Caribbean 0.794 0.840 0.820 
Hardwoods 

See 0.774 0.880 0.833 
0.790 0.795 
Angelique____- 0.797 0.805 0.801 
Mahogany 0.756 0.905 0.831 
0.778 0.903 0.844 
Santa Maria 0.769 0.785 
Acetylated white 

a 0.829 0.811 0.816 


Des. Ads. Ave. 


25.1 23.9 24.5 
74.9 77.4 76.1 
100.0 


100.0 100.0 


MOISTURE CONTENT THE SATURATED SURFACE (%) 


INACCESSIBILITY 


Fig. 10.—Relations between the moisture content the saturated 
surface and per cent inaccessibility. The regression line fitted all 
the plotted points without regard adsorption desorption. 


bonding 
upon drying, therefore, requires fur- 
ther qualification. also evident that 
the persistence hysteresis exhibited 
acetylated spruce not adequately 
explained terms Urquhart’s 
hypothesis. 


Discussion 


The emphasis this experiment 
was twofold, first evaluate the ap- 
plicability the theoretical model, 
and second, describe the entire sorp- 
tion phenomenon fully possible. 


Table ANALYSIS THE RELATIONS BETWEEN CAPILLARY CONDENSED AND 
TOTAL WATER SORBED FUNCTION PER CENT INACCESSIBILITY 


Desorption Adsorption 
Sum Mean Sum Mean 
Source D.F.! squares squares ratio squares squares ratio 


Species of Low Extractive Content (Group A)? 
Capillary-condensed water saturation vs. per cent inaccessibility 


re 


Total water sorbed saturation vs. per cent inaccessibility 


5.6683 1.53 14.4748 14.4748 2.16 

Species of High Extractive Content (Group B)+ 
Capillary-condensed water at saturation vs. per cent inaccessibility 
5.2954 5.2954 2.28 1.0945 1.0945 1.40 
Total water sorbed saturation vs. per cent inaccessibility 

10.2689 10.2689 3.37 3.9342 4.16 
100r2 


freedom. 


2Species include white spruce, western white pine, ponderosa pine, western hemlock, Douglas-fir, Carib- 
bean pine, basswood, ceiba, copaia, and angelique. 


3Level of significance: NS not significant; *significant at 95 per cent level of probability. 
4Species include western redcedar, redwood, mahogany, teak, Santa Maria, and kaneelhart. 


Table 7.—REGRESSION ANALYSIS THE RELATIONSHIP BETWEEN THE HYSTERESIS 
SURFACE AND CAPILLARY SORPTION AND TOTAL SORPTION HYSTERESIS* 


Surface sorption Capillary sorption 


Sum Mean Sum Mean 
2 squares squares ratio squares squares ratio 
0.0005298 0.0005298 1.17 0.003733 0.003733 16.55 


1Excluding acetylated white spruce. 

2 Degrees of freedom 

3Not significant. 

the per cent level probability. 
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9.0 
70 
20 2.0 


Table 8.—REGRESSION ANALYSIS THE RELATIONSHIP BETWEEN THE HYSTERESIS 
SURFACE AND CAPILLARY SORPTION AND TOTAL SORPTION HYSTERESIS 
SEPARATING OUT SPECIES HIGH EXTRACTIVE CONTENT 


Surface sorption 


Capillary sorption 


Sum Mean 
Source squares squares 


Sum Mean 
ratio squares squares ratio 


Species low extractive content (Group A)? 


See 1 0.000484 0.000484 1.38 0.002725 0.002725 39.28 
8 0.002796 0 .0003495 NS? 0.000555 0.000694 
Species of high extractive content (Group B)* 
1 0. 000502 0.000502 0.65 0.002365 0.002365 7.59 


1 Degrees of freedom. 


2Species include white spruce, western white pine, ponderosa pine, western hemlock, Douglas-fir, Carib- 


bean pine, basswood, ceiba, copaia, and angelique. 


3Level of significance: NS not significant; *significant at 95 per cent level of probability. 
4Species include western redcedar, redwood, mahogany, teak, Santa Maria, and kaneelhart. 


Stoichiometric hydrate 
hibit isotherms that rise definite 
vertical steps with increasing vapor 
pressure. Characteristic isotherms 
this type for hydrates have been of- 
fered evidence refuting the forma- 
tion stoichiometric hydrates the 
cellulose-water system which exhibits 
smooth sorption isotherms that are 
free discontinuities. Consequently, 
the basic assumption hydrate forma- 
tion must justified view this 
argument. Isotherms for hydrates 
low molecular-weight solids are, 
fact, stepwise, but for complex, rela- 
tively immobile polymer molecules, 
Langmuir isotherms would 
pected pointed out Hermans (3). 


Hydration the association 
water moclecules solid stoichio- 
metric (molecular) ratios. Cellulose, 
with its three hydroxyls per glucose 
anhydride, should form mono,- di-, 
and trihydrates, resulting 
therm with three distinct vertical 
steps. However, the association 
water molecules directly the cellu- 
lose hydroxyls can occur only after the 
reversible lateral bonds have been rup- 
tured. Increased swelling pressure 
required rupture progressively more 
stable bonds, and added swelling pres- 
sure can obtained only increas- 
ing vapor pressure. The progressive 
development hydrates function 
swelling, which smooth, con- 
tinuous process with increasing vapor 
pressure. This also demonstrated 
the shrinkage and swelling wood 
with changing moisture content, 
result, the 
bound) isotherm smooth and free 
discontinuities. 


The magnitude 
water saturation (4.5—7.8 per cent) 
calculated from the theoretical equa- 
tion close agreement with that 
predicted Stamm (8) the basis 
the inflection point sorption iso- 
therms. may expected, the prime 
factor that affects the amount water 
directly bound the surface wood 
the degree orientation within the 
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cell wall. the basis the species 
tested, there significant difference 
the amount surface-bound water 
sorbed between hardwoods 
woods. The greater hemicellulose con- 
tent hardwoods appears masked 
the random variation the crystal- 
linty the cellulose structure. may 
also that the presumably higher 
hemicellulose content hardwoods 
overgeneralization little real con- 
sequence sorption. 


the assumption that only 
monohydrate formed, more than 
one hydroxyl per glucose anhydride 
available sorb water. Nevertheless, 
glucose hydroxyls were esterified. The 
fact that more than 
hydroxyl accessible acetic anhy- 
dride molecules may explained 
the greater swelling the cell wall 
pyridine. Increased swelling the 
cell wall liberates more hydroxyls that 
are accessible acetic anhydride. This 
borne out the work Segal, 
Nelson, and Conrad (6), which 
powerful cellulose swelling agents 
were employed reduce crystallinity, 
after which coincident increase 
water-vapor sorption was observed. 

The results presented Tables 
and indicate that not all the 
hydroxyls liberated swelling pyri- 
dine are accessible acetic anhydride 
but are accessible water molecules. 
appears that the swelling 
sequent bulking produced the ace- 
tylation reaction ruptures stable lateral 
bonds, perhaps the more oriented 
regions, which not all are esterified. 
Some these liberated, unreacted 
hydroxyls would become operative 
sorption. 

Capillary condensation appears 
the primary factor influencing the 
observed differences the hygrosco- 
picity between species. Virtually all 
the variation (approximately 
cent) the total water sorbed 
saturation accounted for the 
amount capillary-condensed water 
the cell wall. The reduced hygro- 


scopicity acetylated spruce satura- 
tion predominantly attributable 
the bulking capillary voids. 
view the fact that the species ex- 
hibiting the lowest fiber saturation 
points are known have higher ex- 
tractive contents, reasonable 
conclude that the reduced capillary 
condensation due the bulking 
capillaries these substances. 
Capillary-condensed and total water 
sorbed not appear dependent 
measured per cent inaccessibility 
when species known have high ex- 
tractive content (Group are segre- 
gated from those relatively low ex- 
tractive content (Tables and 5). 
This seems indicate that the influence 
cell-wall orientation masked, 
part, the presence non-cellulosic 
substances within the cell wall. This 
contrast the results obtained 
Segal, Nelson, and Conrad (6), who 
studied the effect cellulose crystal- 
linity the sorption water 
per cent relative humidity. 
high relative humidity, capillary con- 
densation would expected make 
the larger contribution 
water sorbed. They found that the 
total water sorbed pure cellulose 
per cent relative humidity declines 
lineraly with increasing crystallinity. 
The results this study show that 
hysteresis varies significantly between 
species. Urquhart’s explanation for 
hysteresis attributes the observed phe- 
nomenon 
due lateral hydroxyl bonding upon 
desorption dryness. However, the 
results shown Fig. and Tables 
and indicate that hysteresis not 
merely the product reduced num- 
ber sorption sites during adsorp- 
tion, but predominantly influenced 
capillary condensation. more ex- 
plicit explanation will proposed 
here, one which fundamentally sim- 
ilar that published Barkas (1). 
Cellulose formed water solu- 
tion from glucose and precipitated 
the cell wall, forming its basic 
structure. this point, portions 
the cellulose the cell wall are highly 
dispersed water, thus lateral cohe- 
sive forces are not fully developed due 
interfering water molecules. Upon 
initial drying from the green condi- 
tion, the gel becomes more compact 
water removed, permitting more 
fully developed, laterally cohesive ag- 
form. The hydroxyl-bond 
cross-linkages that form early initial 
drying are stable due the changes 
configuration that occur while the gel 
still highly dispersed and relatively 
mobile. The series equilibria then 
descend the curve shown Fig. 
the first hydroxyl bonds form, 
mobility reduced. Further removal 
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water, which more intimately 
associated with cellulose, produces dis- 
tortion the gel due shrinkage. 
Consequently, strains develop 
hydroxyl-to-hydroxyl bonds that form 
late the equilibrium series along 
curve BC. the completely desiccated 
state (point C), cellulose achieves its 
highest degree orientation. Upon 
readsorption from the dry state, the 
unbonded and weakly bonded 
hydroxyls attach water molecules first. 
any relative vapor pressure, the gel 
retains some the aggregation ac- 
quired drying, and hence ap- 
proaches saturation lower limit 
(point than attained subsequent 
desorption. Further reversible disper- 
sion accomplished the isotherm 
more abruptly the vicinity 
vapor saturation the desorption sat- 
uration limit (point E). 

result this behavior, hyste- 
resis merely the outgrowth two 
series equilibria attained the cel- 
lulose, starting one instance from 
dispersed state, and the other, from 
more highly aggregated state. 
both extremes, drastic treatment 
necessary produce the gel configu- 
ration that partly developed through- 
out the preceding series equilibria. 
This evidenced from the investiga- 
tions Urquhart and Eckersall (10) 
and Knight and Pratt (4), where the 
magnitude hysteresis increased 
the degree desiccation dispersion 
increased. From this, these researchers 
concluded that the 
resis isotherms define area all 
possible equilibria that the material 
can attain that temperature. The 
particular equilibria produced are thus 
outgrowth the history the 
material, more precisely, the degree 
aggregation dispersion that was 
previously attained. 


comparison between woods 
low extractive content and those 
high extractive content lends support 
the explanation given above. The 
relationship between hysteresis 
capillary sorption and total sorption 
hysteresis differs markedly between 
these two groups. This probably 
due the bulking amorphous 
void volume the extractive mate- 
tials. Since these materials infiltrate the 
heartwood when the constituents 
the cell walls are highly dispersed and 
mobile, these bulking agents inhibit 
the subsequent development aggre- 
gation and also reduce void volume. 
Consequently, the glucose anhydrides 
within the cell walls these species 
are more accessible than those the 
relatively extractive-free woods. This 
shown Table for redwood, 
western redcedar, mahogany, teak, 
Santa Maria, and kaneelhart, Inacces- 
sibility desorption consistently 


lower for these woods than for the re- 
maining species. Thus, more acces- 
sible, active surfaces are present 
these woods develop aggregation 
upon drying. 

The persistence hysteresis ace- 
tylated white spruce suggested 
due the freeing formerly stable 
hydroxyl bonds result the 
greater swelling The 
liberated hydroxyls, previously indi- 
cated, probably become active sorp- 
tion and are operative the develop- 
ment aggregation produce hyste- 
resis. The reduced magnitude 
hysteresis acetylated spruce (Table 
factors. First the reduction the 
number accessible hydroxyls indi- 
cated the per cent inaccessibility 
shown Table The second the 
bulking action the ester, which re- 
duces the degree aggregation that 
may attained drying. 


Conclusions 


The analysis experimental data 
terms the theoretical model de- 
rived Hailwood and Horrobin 
found provide description the 
sorption process that basic agree- 
ment with the results previous in- 
vestigations. view the apparent 
applicability the 
model, some fundamental qualifica- 
tions the sorption characteristics 
wood are offered. 

The assumption that water hy- 
drated directly cellulose stoi- 
chiometric ratio considered 
perfectly plausible when viewed the 
light cellulose structure. Postulating 
that only monohydrate formed 
shown also valid. apparent 
from the results obtained that the 
magnitude hydrate formation 
dependent upon the degree orienta- 
tion within the cell wall. The observed 
independent between the magnitude 
water condensed capillaries and cell- 
wall orientation suggested arise 
from the bulking capillaries ex- 
traneous infiltrants. Furthermore, the 
presence these extraneous infiltrants 
the cell wall seems have little 
any effect surface sorption. 

Hysteresis shown primarily 
capillary void-volume phenomenon 
although its basic mechanism most 
reasonably ascribed lateral bonding. 
explanation for the observed hyste- 
resis offered that emphasizes the 
development compactness aggre- 
gation upon the removal water. 
Hysteresis then described 
series equilibria attained the gel, 
one case starting from relatively 
dispersed state, and the other from 
relatively compact state. 

Analysis the hysteresis pheno- 
menon considerably improved when 
species known have extraneous infil- 


FOREST PRODUCTS JOURNAL 


TOTAL HYSTERESIS RATIO 


TOTAL HYSTERESIS RATIO 


RATIO CAPILLARY SORPTION 


Fig. 11.—Total hysteresis ratios plotted 
against the hysteresis ratios obtained from 
surface-bound and capillary-condensed 
isotherms. All the ratios were calculated 
terms areas under the isotherms. Open 
data points are for species low extractive 
content; closed points are for species 
high extractive content. 


trants the cell wall are treated sep- 
arately. From this suggested that 
the presence these substances the 
cell wall appears exert marked 
influence 
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Electron Microscope Studies 
Pit Membrane Structure 


IMPLICATIONS SEASONING 
AND PRESERVATION 


Electron microscopy reveals details not resolved 

light microscopes. The differences between bordered 

pit membranes conifers and hardwoods clearly 

demonstrated. Since these structures influence move- 

ment liquids wood cells, they are fundamental 
seasoning and preservation wood. 


Jr. 


Assistant Professor, Wood Products Engineering Dept., 
New York State University College Forestry, Syracuse 


THE NEW Glossary 
Terms published recently 
the International Association Wood 
Anatomists (1)*, pit defined 
recess the secondary wall cell, 
together with its external closing mem- 
brane. this basis, the tissue sur- 
rounding this gap not integral 
part the pit. Nevertheless, the varia- 
tion pit shape caused the orienta- 
tion microfibrils the secondary 
wall around the pit commonly used 
feature for the separation spe- 
cies wood identification. The nature 
the pit membrane, which really 
primary wall, has greater significance 
tree physiology, wood seasoning, 
and wood preservation because its con- 
struction necessarily influences the 
movement liquids from one cell 
another. hardwood trees, the pres- 
ence vessels for the movement 
liquids the xylem portion the 
stem could reduce the importance 
the role the pit membranes, but 
conifers the vertical translocation 
materials the wood dependent 
upon lateral movement from one tra- 
cheid another through the bordered 
pit pairs. 
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Although the gross features pit 
structure can seen quite readily with 
light microscope, the membrane fea- 
tures are too fine well resolved 
optical means. Therefore, the true 
nature the membrane pit pairs 
has been point controversy for 
many years. Photomicrography with 
ultra-violet light overcomes, some 
extent, the physical limitations re- 
solving power imposed the rela- 
tively long wave-length 
light, but even this means resolu- 
tion cannot exceed 0.1 micron. Marts 
(14) used phase-contrast microscopy 
for the examination Douglas-fir pit 
membranes, and 
taken this method revealed excep- 
tional detail for light microscopy. Ex- 
periments the movement fine 
particles suspension through wood 
provided additional data, which helped 
develop hypothesis pit mem- 
brane structure. 

The introduction the electron 
microscope wood structure research 
has made possible resolve struc- 
tures one hundred times smaller than 
could distinguished clearly with the 
light microscope, due the short 
wavelength the electrons used 
source illumination this instru- 
ment. Consequently, much new infor- 
mation value the wood-using in- 
dustry can now made available. 


Historical Background 


The work Bailey (2) 1913 
provided some the first evidence 
the true nature the bordered pits 
coniferous tracheids. His experiment 
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the penetration finely divided 
carbon particles through green and 
seasoned wood indicated that the mem- 
brane had openings that permitted the 
passage the particles from one cell 
another. Photomicrographs the 
bordered pits from the treated speci- 
mens showed that the membrane con- 
sisted central thickened portion 
from which dark lines radiated, caused 
the carbon particles the mem- 
brane openings. Until the report 
this work, physiologists and anatomists 
felt that the cambial wall primary 
pletely. Thus, bordered pits might 


Fig. 1.—Electron micrograph ultra-thin 
section through the torus bordered pit 
pair eastern white pine, Pinus strobus 
The dark line through the middle the 
tissue the middle lamella, while the lighter 
areas either side are primary wall 
thickenings. Magnification: 12,000X. 
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surround thin area the primary 
membrane, because was obvious that 
water could move from cell cell and 
semi-permeable membrane would al- 
low such movement. 


diagrammatic drawing the 
structure coniferous pit membrane 
that Bailey included his article re- 
mains amazingly accurate today. The 
evidence supplied the electron mi- 
croscope merely confirms and refines 
the theory advanced him. However, 
many workers never fully accepted the 
idea that perforated pit membrane 
was natural condition, but felt that 
the slit-like openings were probably 
microscopic seasoning checks spite 
Bailey’s carefully controlled experi- 
mental work. 

Liese and Fahnenbrock (12) pro- 
posed modifications Bailey’s theory 
the basis electron microscopic 
evidence. According their “Faden 
structure” principle, the openings 
around the torus the coniferous pit 
membrane were large micron 
wide microns long. Frey-Wyssling 
and Bosshard (5) claimed that the 
openings suggested Bailey’s early 
work were actually occluded 
cellulose microfibrils. 
Bailey contributed the clarification 
these contradictory findings 
article (3) which pointed out 
that careful sampling techniques for 
the investigation fine structure 
wood must used connection with 
electron microscopy just light 
microscopy, and that the differences 
reported the literature were proba- 
bly due this oversight. Both these 
extremes have since been modified 
the basis more extensive work. 
Liese (10) conducted experiment 
similar the one reported Bailey 
years previously, except that re- 
fined the controls making electron 
microscopic measurements the tita- 
nium oxide particles suspension be- 
fore and after filtration the wood 
through which the liquid was passed. 
found that particles large 0.2 
micron passed through the membranes 
several coniferous species. 

ture the pit membrane coniferous 
bordered pits have been well substan- 
tiated. The work Liese, Frey- 
Wyssling, and Harada with their re- 
spective co-workers necessarily gives 
good cross-section species studied 
and trees sampled. Furthermore, both 
ultra-thin sectioning and replica tech- 
niques have been applied the prob- 
lem, thus providing confirmation 
very different preparation methods. 
Within this study, replica and pseudo- 
replica methods were used and, since 
the latter method different from 
those used other workers, results 
from its use provides additional sup- 


cam 


Fig. 2.—Electron micrograph bordered pit ponderosa pine, Pinus ponderosa Laws., 
with bacterial bodies enmeshed the strands the supporting membrane. Note the micro- 
fibrillar orientation the torus and the wart-coated pit border. Carbon replica, chromium pre- 
shadowed. Magnification: 5000X. 


Fig. 3.—Electon micrograph portion pit membrane from bordered pit pair 
the heartwood redwood, Sequoia sempervirens (D. Don) Endl. The embrittled and broken 
supporting strands are covered with nodular growths. Actual membrane, chromium shadowed. 


Magnification: 12,700X. 
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Fig. 4.—Electron micrograph the surface the pit membrane half-bordered pit 
pair eastern white pine, Pinus strobus Note the microfibrillar organization and the im- 


pression the over-hanging border. Carbon replica, pre-shadowed witth chromium. Magnifica- 
tion: 5000X. 


Fig. 5.—Electron micrograph portion the surface pit membrane from the same 
specimen Fig. Microfibrillar structure the window-like pit pair membranes revealed 
the margin the membrane where the coating layer thinner. Carbon replica, pre-sha- 
dowed with chromium. Magnification: 10,500X. 
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port because the agreement with 
the findings other workers. 

The structure simple 
bordered pit membranes conifers 
has received relatively little attention, 
presumably because their importance 
has not been considered great the 
bordered pits. Harada (7) reported 
that his investigation xylary ray 
cells confirmed what 
been suspected. That that the simple 
have thickened membranes correspond- 
ing the torus bordered pit pairs. 
also pointed out that these mem- 
branes are homogeneous, unperforated, 
and later paper 
Frey-Wyssling and Co-workers (6) 
suggests that the half-bordered pit 
membranes Pinus are fibrillar and 
have the dispersed texture the pri- 
mary wall. 

Coniferous woods are composed 
largely tracheids whose general con- 
figuration varies little between species. 
Hardwoods contain variety cell 
types, and their distribution 
ganization changes markedly between 
genera and even between species (4). 
Therefore, the study hardwood cell 
walls and pit membrane structure has 
been avoided deliberately because 
the relative complexity interpreta- 
tion electron micrographs 
group. Only recent months, after 
techniques for coniferous 
woods were developed satisfactory 
point, has there been 
tion hardwood pit membrane 
structure based electron microscopy. 
Liese (11) investigated number 
species and Harada and co-workers (9) 
published comprehensive summary 
their studies, which included few 
electron micrographs hardwood pit 
membranes. both these cases, the 
results are general agreement with 


the findings this study. 


Specimen Preparation Techniques 


Most the wood specimens exam- 
ined with the electron microscope 
this study were prepared the replica 
the pseudo-replica method. These 
techniques were adopted after experi- 
ments with ultra-thin sectioning proved 
generally less satisfactory for 
wood because artifacts, which are 
deformations the material produced 
exceeding the critical value for 
shear stress. 

men surface material which 
transparent the electron beam 
virtue its relative thinness. Since 
wood blocks, even wood sections 
greater than about 1/20-micron thick- 
ness, are opaque the electron beam, 
replica technique useful and satis- 
factory indirect approach for the study 
this material. The method devel- 
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oped this investigation involved 
pressing the surface freshly split 
wood specimen into 
sheet thin polystyrene film. The 
specimen was stripped from the plastic 
after cooling had hardened the film. 
good contact was made between the 
specimen and the film, and the 
softening temperature was high enough 
insure sufficient flow the polysty- 
rene, thin lamellae wood sometimes 
adhered the hardened plastic when 
was peeled from the wood. This 
phenomenon was the basis for the de- 
velopment pseudo-replication. The 
extent wood adhesion was unde- 
terminable and accidental occurrence, 
and not all areas the plastic film 
were covered with wood fragments. 
Where only impression was left 
the polystyrene film, the true replicas 
resulted. 

Shadowcasting the specimen the 
angle the specimen surface step 
included the preparation technique 
for the enhancement image con- 
trast (15). Chromium and uranium 
were the metals used the shadowing 
work for this study. This procedure, 
and the evaporation carbon film, 
were carried out with high-vacuum 
evaporation apparatus. The carbon film 
with its pre-shadowed metal form the 
final replica, which introduced into 
the electron microscope column for 
examination. The removal the ini- 
tial plastic film from the carbon was 
the final preparation step, and was car- 
ried out solvent boiler, Benzene 
was the solvent found most ef- 
fective for the safe and rapid removal 
the polystyrene. 

the areas the original replica 
which were plastic film 
only pre-shadowed carbon 
mained represent the original wood 
surface. Where thin lamellae wood 
rene, these were transferred the car- 
bon upon removal the plastic the 
solvent boiler. Thus, the specimens 
that were finally studied microscopi- 
cally consisted actual wood 
and carbon film replica. 


Discussion 


the majority cases, gap 
the secondary cell wall occurs directly 
opposite one the wall the adja- 
cent cell. Therefore, the correct no- 
menclature for two such connecting 
recesses pit pair. This term 
qualified indicate the nature the 
pits forming the pair. For example, 
termed simple pit pair when the 
canal through the secondary wall 
both cells does not taper from the 
lumen the membrane. Pits that have 
overhanging borders enclosing pit 
cavity are typical those which oc- 


Fig. 6.—Electron micrograph portions four intervessel pits basswood, Tilia americana 
The primary wall layer was ruptured the inter-pit zones. The edge the membrane 
right center was folded over during processing, revealing its under-surface and imprint 
microfibrils the middle lamella. Carbon replica, chromium pre-shadowed. Magnification: 
17,500X. 


Fig. micrograph the surface pit membrane from intervessel bordered 


pit pair basswood, Tilia americana Note the crossed lamellar structure and the particles 
which presumably were filtered out the liquid moving through the membrane. Pseudo-replica, 
uranium shadowed. Magnification: 24,000X. 
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cur between coniferous tracheids. Two 
such pits series are termed bor- 
dered pit pair, whereas simple pit 
and bordered pit series called 
half-bordered pit pair. 
nology applied both hardwoods 
and softwoods. 


Since each cell wood enclosed 
cambial wall, each pit has clos- 
ing membrane its outer aperture, 
that is, the primary wall. follows 
that two primary walls cover the open- 
ing pit pair. The presence 
intercellular layer joining the primary 
walls adjacent cells has long been 
recognized that the “compound pit 
membrane” can considered con- 
sist two primary wall layers with 
thin middle lamella 
tween them. This was, fact, the 
structure that was accepted most 
workers even after the report Bai- 
ley’s experiments 
Natural perforations were not believed 
exist any the pit membranes 
until recent electron microscopic evi- 
dence was found more convinc- 
ing, and doubt exists some quarters 
even today. 


Results 


The Coniferous Bordered Pit 
Membrane: This investigation has 
confirmed the most recent concepts 
proposed (6), Liese 
(10, 13) and Harada (8, and their 
respective co-workers. For the major- 
ity cases, the central area the 
closing membrane furnished with 
thickened circular plate torus. This 
structure supported strands 
microfibrils such way that the 
torus may displaced against the 
inner surface the border either 
cell, thus acting value closing 
the aperture. The torus was found 
sandwich construction, the thin 
middle lamella being held between, 
holding together, the two primary wall 
thickenings. This shown Fig. 
ultra-thin section through the torus 
bordered pit pair eastern white 
pine, Pinus strobus The dark line 
through the middle the tissue repre- 
sents the middle lamella, while the 
lighter areas are the fibrillar thicken- 
ings the primary walls two con- 
tiguous tracheids. 

face view pit torus and sup- 
porting membrane shown Fig. 
The supporting membrane consists 
network cellulosic filaments 
radiating from the torus the mar- 
gin the pit cavity. The filaments 
appear arise from the two faces 
the torus and made micro- 
fibrils joined into 
There appears trace middle 
lamella this portion the mem- 
brane. This agrees with Bailey’s claim 
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(3) that the pectic constitutents the 
pit membranes are dissolved during 
the maturation the cells with ap- 
parent hydrolysis the cellulose 
microfibrils. very clear that the 
supporting membrane porous and 
that relatively large particles could 
move through the pit quite readily. 
carbon replica, was selected demon- 
strate that larger bodies could get en- 
meshed the membrane, however. 
Bacteria were discovered the pit 
cavity ponderosa pine 
ponderosa Laws.) bordered pit pair, 
some caught the strands the 
membrane and one under the edge 
the thin and flexible torus. This pit 
condition since the torus pressed 
against the aperture. This condition 
existed all cases where replicas 
radially-spit specimens were prepared. 
The pressure required make the 
initial impression softened 
styrene film was considered 
sufficient create this artifact. Note 
that the pit border behind the mem- 
brane shows circular orientation 
the microfibrils, and that coated 
with warty granulation. 


was observed that, the heart- 
wood certain species, the support- 
ing membrane appeared less por- 
ous than the sapwood because 
the presence nodules the strands. 
There was also evidence embrittle- 
ment the membrane such cases. 
the actual pit membrane from 
dered pit pair redwood, 
sempervirens (D. Don) Endl., heart- 
wood. 


The Coniferous Half-Bordered Pit 
Membrane: was readily under- 
stood why the membrane between par- 
enchyma cell and tracheid was not 
microfibrils could found initially, 
but when the window-like pits east- 
ern white pine were examined, trace 
microfibrillar structure was noted 
near the margins the large mem- 
branes. Further study this species 
revealed that the membrane was coated 
with very smooth layer material, 
which masked the microfibrils the 
primary wall. These findings are illus- 
trated Figs. and Fig. shows 
one pit and part another with 
microfibrils discernible through some 
portions the coating layer. Note the 
lack torus central thickening, 
although impression the over- 
hanging border can observed. Note 
also that the membrane imperforate. 
Fig. shows the edge window- 
like pit membrane photographed 
higher magnification. this case the 
microfibrils can readily seen. 
should noted that Harada’s latest 


publication (9) indicates that has 
reversed his opinion this point, and 
agreement with the findings 
this study. 


Hardwood Pit Membranes: far 
could determined from the vari- 
ous species examined this study, all 
the pit membranes were very sim- 
ilar construction. Both simple and 
bordered pit pairs have membranes 
consisting two primary wall layers 
with thin intercellular layer between 
though occasion the center the 
membrane appeared thickened 
because the accumulation filtered 
material. 
with the electron microscope were 
but the nature the structure can best 
and 


the surface exposed splitting 
piece basswood, americana 
Portions four intervessel pits near 
the intercellular zone are shown. The 
primary wall that should extend across 
the entire surface has been ruptured 
the regions between the pits, leav- 
ing isolated patches microfibrillar 
wall covering the middle lamella. The 
edge one the primary wall 
patches was folded over processing, 
thus revealing imprint micro- 
fibrils the middle lamella. 

Fig. similar pit membrane 
from the same species 
slightly greater magnification 
vealing the microfibrillar organization 
that has been reported typical 
the primary wall. The particles 
the membrane are presumed have 
been filtered the membrane. 


Conclusions 


The findings this investigation 
and the confirmation pit membrane 
structure previously reported other 
workers suggests certain implications 
the seasoning and preservation 
wood. 

The difference penetrability be- 
tween coniferous sapwood and tyloses- 
free hardwood related the struc- 
ture the elements composing these 
vessel segments have perforated ends 
and since they are joined end-to-end 
their perforation plates, length- 
wise penetration relatively easy. 
However, much the wood not 
directly penetrated since lateral move- 
ment from the vessels into other types 
cells surrounding them limited 
diffusion through the pit mem- 
branes described above. Particles sus- 
pended the preservative solutions 
must filtered out the liquid dif- 
fuses through the membrane. 


OCTOBER, 1958 


Penetration coniferous woods 
dependent movement 
through the bordered pit be- 
tween tracheids because the tracheid 
ends are imperforate and the cells are 
not joined end-to-end (16). spite 
this seemingly devious path, most 
the wood can penetrated directly 
because the openings the bor- 
dered pit membranes. 

The presence tyloses 
woods known inhibit the penetra- 
tion preservatives because such 
structures occlude the main avenues 
movement. will necessary in- 
vestigate coniferous woods that are 
determine whether the encrustation 
the membrane heartwood 
controlling factor. The electron micro- 
graph Fig. indicates that this con- 
dition would probably affect 
trability. Its greatest significance would 
pressure treating, because the 
ease penetration varies the fourth 
power the diameter the aper- 
the material being treated. 
Therefore, the reduction opening 
size coniferous pit membranes 
one-half would increase the resistance 
penetration through such aper- 
ture times. 

The importance pit membrane 
structure seasoning not great 
because water the moving medium. 


Poiseuille’s Law states that the rate pene- 
tration liquid through small constriction 
under hydrostatic pressure proportional the 
fourth power its diameter. 


Strain Behavior Wood 


SUBJECTED REPETITIVE STRESSING 
TENSION PARALLEL THE 


Since water can diffuse readily through 
thin membranes does the liv- 
ing tree, differences structure are not 
However, woods where 
collapse important seasoning 
problem, the sizes the openings 
the closing membrane are significant. 
According the tension theory col- 
lapse, the forces that cause this failure 
increase the sizes these openings 
decrease. This relationship can ap- 
plied the reduction aperture size 
caused the encrustation pit mem- 
branes and the possible 
ceptibility collapse due this 
phenomenon. 
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HAS LONG BEEN ESTABLISHED that 
considerations the strain behav- 


wood must take into account 


not only the effect the imposed 
load, but, addition, the effect that 
time has this load-strain relation- 
ship. past years, many workers have 
recognized the strain-time relationships 


for wood, and have attempted study 
them observing the effect rate 
loading, sustained loading, and fatigue 
the properties wood, particularly 
with respect changes 
modulus, creep, set, 
strength. For the most part, these stud- 
ies have been conducted bending 
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meager amount information has 
been reported the tensile properties 
wood, particular the strain behav- 
ior under loading. 

view the relatively small quan- 
tity cyclic stress data for wood, 
brief review the strain behavior ex- 
hibited other cellulosic high poly- 
can excellent background 
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material (1,5,8,10)*. The strain-time 
relationship can observed most 
clearly after the application con- 
stant load cellulosic high polymer. 
Following initial instantaneous ex- 
tension, increase deformation oc- 
curs. This increase, called creep, takes 
place decreasing rate, and for long 
periods time can described 
the equation 


where the total strain time 
the initial strain, and and are 
variables dependent the load, char- 
acteristics the material, and experi- 
mental conditions. The creep rate, ex- 
pressed the variable for cellu- 
losic high polymer, has been found 
increase with increases load, tem- 
perature, and moisture content. 
loads below the yield point the total 
strain becomes virtually constant with 
time. 

Immediately upon release the ap- 
plied load, instantaneous recovery 
occurs. Some residual deformation re- 
mains, however, the size which 
dependent the magnitude and dura- 
tion the applied load. This residual 
deformation tends decrease with 
time, rapidly first, then decreasing 
gradually. Eventually the material may 
return its original dimensions. The 
observed creep behavior not, then, 
plastic nature, but rather the result 
delayed elasticity. many in- 
stances, recovery the residual de- 
formation not complete. Conse- 
quently, distinction made between 

parentheses refer the Litera- 
ture Cited the end this paper. 


The yield point cellulosic high polymer 
generally comparable the limit propor- 
wood. 


Specific 


gravity content, 

Specimen number! (O.D. Vol.) (Per cent) 
0.26 13.9 
14.3 
0.29 16.2 
0.27 14.3 
0.28 15.4 
14.6 
11.2 
0.20 12.5 
0.24 10.4 
0.23 11.5 
0.24 12.9 
0.22 11.7 
0.21 11.0 
0.24 11.4 
0.23 13.4 
0.26 11.8 
12.2 
Control averages 

14.9 

0.22 11.9 

12.3 


Moisture Assumed _ tensile 
stress strength 


creep which recoverable 
which not. The former termed 
primary creep, and the latter secondary 
creep, more commonly, set. 

cellulosic high polymer material 
that exhibits set after loading re- 
loaded several times the same de- 
formation without failure, found 
that the set approaches constant limit. 
When set becomes constant, the poly- 
mer said mechanically condi- 
tioned, and will behave ideally 
elastic material, exhibiting 
mary creep loads the condi- 
tioning load. This conditioned state 
not permanent, and cellulosic mate- 
rials lost upon swelling water. 
Upon loading after this treatment, 
secondary creep will once more take 
place. 

the load-deformation pattern 
mechanically conditioned cellulosic 
high polymer observed under condi- 
tions load application and release 
constant rate, found that hys- 
teresis loop formed such that the 
strain for given load greater upon 
releasing the load than applying it. 
Neither portion this hysteresis loop 
strictly linear. Both the formation 
this loop and its non-linearity are the 
result the delayed elastic effects 
creep and creep recovery. The area 
the loop dependent moisture con- 
tent, temperature, and both the magni- 
tude and the rate loading. the 
material has not been mechanically 
conditioned, hysteresis loop formed, 
but will not close zero 
due the increased increment set. 
might expected, all these 
phenomena have been observed 
limited degree wood subjected 
stresses bending, tension, com- 
pression. 


Table 1.—SUMMARY TEST DATA FOR CEIBA 


Ultimate Maximum Initial 
strain* strain+ 


\ 


Modulus of elasticity 
(1,000,000 psi) 


level? (psi) (Micro-in./in.) First cycle 
30 3430 7170 3746 0.5004 
7250 3344 0.7819 
50 7750 9940 3945 0.8028 
60 4960 9660 6615 0.5758 
70 6770 12440 6420 0.5991 
7130 12070 6923 0.6419 
6220 10260 0.6503 
30 2430 7790 3130 0.3582 
40 2570 8220 4030 0.3443 
4110 8110 3360 
60 3570 8430 4640 0.4478 
80 3620 8530 5870 0.5091 
3260 8220 
30 2570 7100 2770 
40 2200 7300 4450 
50 2850 9460 5220 
60 3810 9060 4740 
70 4070 8240 4650 
80 3690 8020 5590 
3200 8200 
6360 10510 
3520 8970 
3510 7940 


1The letters A, B, and C represent the three series of specimens. 
2Percentage of average ultimate tensile stress of control specimens. 
3Strain at failure after 100 stress cycles; creep strain included. 
4Strain the assumed stress level the first cycle. 
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repetitive stressing test, one 
load cycle follows immediately upon 
another. Fatigue tests are this type, 
but, for the most part, they are con- 
cerned only with estimations 
tigue life rather than changes strain 
behavior during the test. Fatigue life 
considered the number stress 
cycles that will cause failure 
given set test conditions. gen- 
eral, has been observed that the fa- 
tigue life decreases with increase 
the cyclic stress. Most fatigue inves- 
tigations wood have been conducted 
bending; Lewis (9) however, re- 
ported that the fatigue limit Doug- 
and white oak tension par- 
allel the grain approximately 
per cent the static tensile strength 
million stress repetitions. 

Ivanov (6) has reported the results 
repetitive tests tension parallel 
the grain for loads delivered con- 
stant rate loading 
higher stress levels. Failure tended 
occur not the maximum stress, but 
greater deformation due the occur- 
rence creep. Ivanov concludes 
consequently, the condition failure 
the wood not the stress, but the 
deformation equal the limiting de- 
formation plastic 

repetitive tests these types, 
creep, recovery, hysteresis, 
chanical conditioning interact 
complex manner. this interaction 
and the effect upon the strain behavior 
such conditions stress level and 
moisture content that presently un- 
der study. This report presents some 
results this investigation; namely, 
the effect stress level the afore- 
mentioned behavior for three tropical 
species stressed tension parallel 


Creep 
(Micro-in./in.) 
at cycle numbers 


Last cycle 10 20 50 100 
0.7776 52 60 80 100 
0.8194 135 155 
0.5941 235 375 695 1145 
0.6095 200 300 510 830 
0.6689 238 357 686 1155 
0.6602 
108 172 304 428 
0.5213 105 149 
0.4654 115 175 235 325 
0.4912 280 392 602 ‘ 
0.4357 
0.3280 96 128 
144 212 
0.4429 110 150 
0.5216 114 150 
0.5073 132 210 
0.4260 
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Creep 
Ultimate Maximum Initial Modulus elasticity (Micro-in./in.) 
' Specific Moisture Assumed _ tensile strain* strain‘ qd, 000, 000 psi) at cycle numbers 
gravity content, stress strength — - — ~ — 
Specimen number! (O.D. Vol.) (Per cent) level? (psi) (Micro-in./in.) First eye le Last cycle 10 20 50 100 
: : ¢ =e 0.48 9.0 30 12710 10000 2391 1.4499 1.4627 15 2 48 69 
| = 0.54 10.4 40 8730 7850 8624 1.2482 1.2482 88 108 136 168 
: eee 0.54 8.7 50 11710 8910 4185 1.3738 1.3781 70 100 170 239 
0.56 8.8 70 6940 5250 1.5308 1.5386 105 170 325 557 
1) : 0.59 10.5 70 12010 8260 4922 1.5810 1.5810 107 160 285 413 
a6... a 0.55 10.3 80 9540 8050 7329 1.5160 1.5160 343 546 cata ees 
0.54 9.6 10270 8610 1.4499 1.4541 
te 0.56 9.8 30 12430 6790 1848 1.7317 1.7163 4 0 0 0 
Bz... 0.52 9.9 40 15230 7820 2682 1.6199 1.6043 24 39 66 99 
' B 3-_ 0.49 9.9 50 11160 9720 3885 1.3936 1.3980 55 95 143 200 
B4 0.55 9.6 60 re 4265 1.4873 1.5304 100 145 245 345 
_) 0.55 9.6 70 10760 7510 5010 1.5252 1.5015 125 160 260 370 
B6 0.53 10.9 80 10730 7420 5498 1.5784 1.5784 128 204 357 532 
Avg 0.53 9 a 11960 7850 ears 1.5560 1.5548 
Cc i. z 0.55 10.3 30 15520 7630 2321 2.0938 2.1187 21 24 32 36 
} oe 0.56 16.2 40 12960 7590 3500 1.8526 1.8588 34 44 88 140 
cs C.57 10.0 50 13220 6640 3955 2.0515 2.0657 60 70 85 95 
: C4 0.60 10.0 60 21290 9580 4000 2.3528 2.3528 55 85 125 165 
; C5 ‘ 0.59 10.5 70 17720 8500 5125 2.1895 2.1787 65 137 236 349 
0.57 10.2 16140 7990 2.1149 
Control averages 
A series___ 0.56 9.6 11560 8900 
B series. __ 0.52 9.7 10520 8120 
!1The letters A, B, and C represent the three series of specimens. 
: 2Percentage of average ultimate tensile stress of control specimens. 
3Strain at failure after 100 stress cycles; creep strain included. 
‘Strain the assumed stress level the first cycle. 
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the grain. The three species include 
ceiba pentandra), determa 
(Ocotea rubra), and kaneelhart (Li- 


Test Procedure 


Three flat-sawn planks were selected 
from two different logs for all three 
species, and defect-free rough speci- 
were sawn from each these planks 
according scheme tangential- 
and end- Care was taken 
insure that the 114 inch dimension 
each blank was the 
plane the growth rings. Each such 
group blanks was designated 
Material that exhibited slope 
radial surface was discarded. The 
slightly interlocked nature all three 
species necessary accept 
material with slope grain greater 
than this the tangential surface. 

The standard tension parallel 
grain test specimen described 
ASTM designation (2) was 
used the study. Because the diffi- 
specimens, was necessary resort 
piece side the specimen 
blank the same size. Side pieces 
were cut from the same species for this 
purpose, but consideration was 
given matching growth-ring 
orientation. Each laminated unit was 
machined the standard specimen size 
such that the critical section each 
specimen, where strain measurements 
were taken, consisted entirely 
matched material. During machining, 
the material was maintained mois- 
ture content approximately per 
cent. After final machining, the speci- 


Table TEST DATA FOR DETERMA 


mens were stored chamber over 
saturated sodium nitrite solution. The 
chamber was maintained tempera- 
ture 90+ this tem- 
perature, the atmosphere above the 
solution provided nominal per 
cent equilibrium moisture content 
the wood specimens. 


Strain was measured with SR-4, 
type AD-1 strain gages bonded with 
Duco cement the face 
the center the critical section. After 
suitable glue-bond curing period, 
No. plastic-coated wire leads were 
soldered the gages. The leads were 
fastened the specimen with adhesive 
tape avoid transmission stresses 
the gage movement the leads 
during handling. Finally, the entire 
critical section the specimen was 
covered with light-weight 
plastic film protect the gage against 
mechanical damage and reduce any 
tendency for the gage adsorb 
nique, two specimens were prepared 
compensating gages for each spe- 
cies. Each these specimens had the 
same cross-sectional dimensions the 
critical section the test specimen, 
and was rigidly held small 
wooden jig. compensating specimen 
and holding jig are shown test posi- 
tion Fig. 

All testing was carried out with 
Type Instron Tensile Testing 
Instrument. Test conditions 
and relative vapor pressure 
equivalent nominal per cent 
moisture content were maintained 
test chamber means thermostati- 
cally controlled light bulb and 
saturated sodium nitrite solution. 
small centrifugal blower provided ade- 
quate air circulation the chamber. 


1.—Apparatus for repetitive testing 


Fig. 
tension parallel the grain, showing 
test chamber; tension specimen; com- 
pensating specimen. 


During test, the specimen was posi- 
tioned shown Fig. with its cen- 
tral inches contained within the tem- 
perature- and humidity-controlled 
chamber. 

Initially, four specimens selected 
random from each the three series 
for each species were loaded failure 
crosshead speed 0.03 inch per 
minute. Strain measurements for 
control specimens were made with 
extensometer. The results these tests 
established the ultimate tensile 
strength and strain each series, and 
permitted selection the various 
fixed stress levels which the other 
specimens were loaded repetitive 
manner. 

Six specimens from each the 
three series were selected random 
for repetitive stressing. Three speci- 
mens, one from each series, were tested 
each six stress levels: 30, 40, 50, 
60, 70, and per cent the average 


: | 

| 

| 

| 


Table 3.—SUMMARY TEST DATA FOR KANEELHART 


Creep 
Ultimate Maximum Initial Modulus of elasticity (Micro-in./in.) 
Specific Moisture Assumed _ tensile strain® strain* (1,000,C00 psi) at cycle numbers 
gravity content, stress strength = 
Specimen (O.D. Vol.) (Per (psi) (Micro-in./in.) First cycle cycle 100 
0.98 11.1 30 2250 3.6666 3.6380 0 9 18 36 
eee eae eee eae 1.07 11.4 50 33280 9390 3760 3.7878 3.7648 45 63 95 145 
1.00 60 27670 8040 4455 3.7916 3.6772 75 100 125 165 
1.00 10.9 28490 8920 5635 3.4389 3.4103 145 275 455 
Se ee kee 1.00 10.9 80 25960 10240 6278 3.5657 3.4389 335 550 1175 2415 
1.01 28500 9200 3.6138 3.5760 
Ee ae ee eee 1.05 11.6 30 25950 9060 2376 4.1048 4.1048 3 6 12 15 
| BRING eens ee 1.04 10.5 40 26690 6070 3484 4.3954 4.3654 26 46 71 108 
1.09 10.1 50 44560 10180 3329 4.7514 4.6300 28 50 88 123 
_ ea a ee 1.06 11.6 60 35860 8470 4385 4.4525 4.4180 55 95 140 230 
_) BO eee 1.05 11.6 70 39860 9610 4940 4.4909 4.4454 90 145 240 370 
2 See re ere 1.05 11.6 80 30860 9060 6276 3.8302 3.3652 246 378 1026 1584 
1.06 11.2 33960 8740 4.3375 4.2665 
1.05 11.3 30 21580 5430 2814 3.9815 3.9585 30 36 45 60 
1.05 10.7 40 20930 5220 3408 8 35 46 60 93 
1.09 11.2 50 31010 7210 4008 4.3259 4.3598 62 87 121 152 
1.07 11.0 60 30580 7600 4570 4.2727 4.2106 90 130 188 300 
op Se ene ee ee 1.09 11.0 70 40720 10070 5622 4.6153 4.5572 120 185 340 541 
ff Se eae 1.12 11.6 80 25290 7040 5675 4.4180 4.4640 160 230 375 610 
1.08 11.1 28350 7100 4.2975 4.3100 
Control averages 
A 1.01 28000 8620 
33630 7760 


letters and represent the three series specimens. 
?Percentage of average ultimate tensile stress of control specimens. 
3Strain at failure after 100 stress cycles; creep strain included. 
4Strain at the assumed stress level on the first cycle. 


ultimate tensile strength the con- 
trols. minute gage warm-up 
time was allowed immediately before 
each test. After zero drift the strain 
gage had become negligible, the test- 
ing machine was adjusted cycle be- 
tween the desired load and load 
less than per cent full-scale load. 
The low point the load cycle varied 
full-scale load. Sensitivity strain 
measurements ranged from 
microinches per inch, depending 
the strain magnification. all 
tests, the crosshead speed was main- 


SERIES 


CREEP 


CYCLE NUMBER 


Fig. 2.—Raw test data for determa, series Initial strains, 
percentages the average ultimate tensile strain the controls, 
are shown for the individual creep-cycle number curves. 
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tained 0.03 inch per minute for 
both loading and unloading. 

Instron Recorder made pos- 
sible continuous recording the load- 
deformation behavior. However, due 
the overlapping contiguous 
cycles, record was made few 
given cycles that adequate spacing 
was maintained between the points 
measured. After 100 continuous 
cycles stressing the selected stress 
level had been completed, the speci- 
men was loaded failure the same 
crosshead speed. The moisture con- 
tent and specific gravity each speci- 


men were determined from small 
sample taken adjacent the point 
failure. The slope grain the fail- 
ure area was measured and found, for 
each the three species, range 
from 1:10 1:28+ the tangential 
surfaces, while the slope the radial 
surfaces was consistently 
1:28. The average slope grain for 
the three species was 1:25 for ceiba, 
and 1:18 for determa and kaneelhart. 


Results and Analysis 


Summaries the test results are 
given for the three species Tables 


Table 4.—EXPONENTIAL REGRESSIONS FOR THE CEIBA, DETERMA, 
AND KANEELHART CREEP-INITIAL STRAIN DATA 


Species Cycle Exponential Regression 
Number 


Initial strain, microinches per inch 
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and The maximum strain 
values include the increase deforma- 
tion during the cyclic loading period 
well the strain maximum load 
for the last cycle. The initial strain 
values shown these tables are the 
strains the assumed stress level 
the first loading cycle. Due the 
natural variability wood, the actual 
stress level expressed percentage 
the ultimate tensile strength each 
specimen varied somewhat from the 
levels, which were 
based the average tensile strength 
the control specimens. 

Although the classic definition 
creep the change deformation 
under sustained load, used here 
describe the change deformation 
the fixed maximum load when the 
load applied repetitive manner. 
Data for all three species were an- 
alyzed the same manner. This an- 
alysis described and illustrated 
full for determa, whereas only the 
final results for ceiba and kaneelhart 
are shown. sample the raw data 
for one series determa shown 
Fig. Although the load level for 
each specimen was selected the 
basis percentage ultimate tensile 
stress, wes found that the data ex- 
hibited minimum variability when 
creep was plotted against initial strain. 
This procedure was employed plot 
creep-initial strain relationships the 
10th, 20th, 50th, and 100th stress 
cycles shown Fig. Exponential 
regressions were fitted each these 
creep initial strain level plots the 
method least squares. These expo- 
nential regressions were the general 
type: 


where 
creep, microinches per inch; 
initial strain, 1000 micro- 


inches per inch; and 
and are constants. 


The constant was selected the 
smallest value that would produce 
linear transformation the data. Re- 
Table Vaiues initial strain 
equally spaced percentages the 
average ultimate tensile strain the 
controls were used these regression 
equations obtain the creep-cyle num- 
ber curves shown for determa Fig. 
and for kaneelhart and ceiba 
Figs. and respectively. For com- 
parative purposes, the curves for 
and per cent ultimate tensile 
strain for all three species are plotted 
together Fig. 

The effect repetitive cycling 
modulus elasticity, ultimate tensile 
strain, and ultimate tensile stress was 
evaluated statistically. plot these 
values for determa against strain level 


IN.) 


CYCLES 


CREEP 


500 


IN) 


CREEP 
~ 


100 


INITIAL STRAIN (1000 


500 


CYCLES 


400 


200 


100 


100 CYCLES 


400 


200 


INITIAL STRAIN 


Fig. 3.—Creep-initial strain relationship for determa 10, 20, 50, and 100 cycles. 


percentage the maximum strain 
the controls shown Fig. Fig 
plot the difference between 
the modulus elasticity the first 
and last cycle, and Figs. and 
show the ultimate stress 
respectively, for each specimen. 


Discussion 


may seen Fig. that ex- 
ponential curve adequately describes 
the creep-initial strain relationships for 
determa the four cycle levels. The 
equivalent curves for ceiba describe 
the data equally well throughout the 
tensile strain. Exponential regressions 
for kaneelhart fit the comparable data 
the range from per cent 
ultimate tensile strain, but the values 
cent show marked increase creep 
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all four cycle levels. Possibly this 
strain level exceeds some threshold 
failure, and yielding taking place 
increased rate. This change the 
behavior kaneelhart can further 
illustrated analysis the data 
showing the change modulus 
elasticity with cycling, comparable 
that shown Fig. for determa. 
The modulus elasticity for determa 
and ceiba did not change significantly 
during the 100 cycles the range 
strain levels tested. The same was true 
for kaneelhart the low levels 
strain; however, the higher levels 
strain, Young’s modulus was found 
significantly decreased the per 
cent level probability. This decrease 
Young’s modulus high stress 
levels under repeated stress sub- 
stantiated the work Kommers 
(7) bending and compression, and 
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600 
500 
~ 
400 


CYCLE NUMBER 


Fig 5.—Creep response kaneelhart for 100 
cycles various initial strain levels shown percentages the 
ultimate tensile strain the controls. 


CYCLE NUMBER 1000 


Fig. 4.—Creep response determa for 100 repetitive stress cycles 
various initial strain levels shown percentages the ultimate 
tensile strain the controls. 


900 


Brown, Panshin and Forsaith (3) 
bending. the other hand, 
wood (4) reported increase the 800 
modulus elasticity with cyclic load- 
ing tension perpendicular 
grain. 

The effect 100 repetitive load 
cycles ultimate tensile stress and 


700 


ultimate tensile strain, shown for 
determa Figs. and respec- 600 
tively, was analyzed statistically for all 
three species. each case was found 
that neither these factors differed 500 
significantly from the control values 
after 100 stress cycles within the range 
initial strains tested. 

marked difference between the 
three species with regard creep 
given percentage their ultimate 
tensile strains indicated Fig. 300 
the basis these species there 
would appear inverse relation- 


ship between specific gravity and creep 
under repetitive stressing fixed 200 
percentage level. However, 
creep-cycle 
plotted for fixed initial strain levels, 
shown Fig. appears that the 
difference between species markedly 
reduced. This would seem indicate 


100 


that specific gravity has little effect 
creep, even for species with values 
diverse 0.25 for ceiba and 1.05 for CYCLE NUMBER 
kaneelhart. Similarity between the 
might ig. 6.—Creep response ceiba for 100 repetitive stress cycles 


various initial strain levels shown percentages the ultimate 


formation the controlling factor tensile strain the controls. 
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800 


700 


600 


(MICRO-IN. 


CREEP 
> 


200 


DETERMA 30% 


KANEELHART 30% 


CYCLE NUMBER 


Fig. 7.—Comparison creep curves for determa, kaneelhart, and 
ceiba and per cent the ultimate tensile strain the 


controls. 


creep response. may also indicate 
that the cellulose network, regardless 
density, will respond given de- 
formation like manner with regard 
creep under repetitive loading con- 
ditions. Before this relationship can 
substantiated, will necessary 
conduct similar tests greater num- 
ber species. 
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STRENGTH RETENTION 
Wood Decayed Small Weight Losses: 


KENNEDY 
Graduate Student, Yale School Forestry, New Haven, Conn. 


The relationship between strength retention and weight loss 
was investigated for woods and fungi. most cases, strength 
was severely reduced weight loss one per cent. equivalent 
weight losses, specimens attacked the white-rotting fungus gen- 
erally suffered less strength loss than those exposed the brown-rot 
organism. Among the brown-rotted woods, some showed much less 
strength retention than others. This variation was attributed 
different degrees cellulose hydrolysis. 


DECAY RESISTANCE 
woods and the efficacy wood 
preservatives are most often deter- 
mined the laboratory through 
series accelerated decay tests 
small wood samples. such tests, the 
samples are placed contact with 
pure, actively growing cultures 
wood-destroying fungi. After specific 
period time has elapsed, the test 
blocks are removed and evaluated for 
degree deterioration. The almost 
universally accepted system decay 
evaluation the so-called “weight-loss 
method,” which the dry weights 
the blocks before and after exposure 
fungal attack are compared. This 
test very simple perform and pro- 
vides indication the mass ma- 
terial lost the course decay. 
Often, however, strength loss due 
decay primary importance rather 
than weight reduction. 


This study was designed examine 
the relationship between strength re- 
tention and weight loss for number 
wood species both tropical and 
domestic origin. 


Severe strength losses may sus- 
tained decayed wood that has suf- 
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fered negligible losses weight. Cart- 
wright and others using brown- 
rot organism decay Sitka spruce, 
reported reduction over per 
cent bending strength before weight 
losses became apparent. They con- 
cluded that “Loss strength would 
appear due chemical action 
the cell wall substance rather than 
physical breaking down the 
walls hyphal penetration.” 
similar investigation, Mulholland (7) 
used Poria monticola, brown-rotting 
organism, decay Sitka spruce. 
noted reductions modulus rup- 
ture and work values static bending 
before weight was 
duced. Richards (10) found that 
toughness loblolly pine 
gum was reduced least per cent 
weight loss only per cent. 

Von Pechmann and Schaile (8) ob- 
served per cent loss toughness 
Norway spruce before weight losses 
occurred. Similar reductions were 
noted beech, even when the test 
pieces showed apparent increase 
weight. This work was continua- 
tion that begun 1940 Trendel- 
enburg (11), who employed the 
toughness test order shorten the 
time necessary evaluate the degree 
fungal attack. suggested that 
such test would particularly ad- 
vantageous for determining the true 
durability resistant tropical species 
that ordinarily will not show any 
weight loss until after months 
exposure under conditions ideal 
for the development decay. 


the many recognized mechanical 
properties wood, toughness, the 
closely allied measures work and 
impact-bending strength, has proved 
the most sensitive decay. The 


Numbers parentheses refer the Litera- 
ture Cited the end this paper. 


other mechanical properties 
duced lesser amouats, but still 
proportionately greater degree than 
weight. Bending and compressive 
strengths are intermediate, while elas- 
ticity the least affected fungal 
penetration (2). 


great deal variability 
strength loss has been observed even 
equivalent weight losses when dif- 
ferent decay-causing fungi 
volved. For example, brown-rot fungi 
have been shown twice effec- 
tive white-rotting organisms 
ducing tensile strength beech the 
incipient stage decay (6). south- 
ern pine decayed per cent weight 
loss, Richards and Chidester 
ported reductions modulus rup- 
ture and per cent for 
Peniophora gigantea and Lenzites sepi- 
aria, respectively. Cartwright and 
ers (3) found that modulus rupture 
decreased only 1.8 per cent ash 
decayed the white-rot fungus 
porus hispidus the extent 1.4 
per cent weight loss. equivalent 
weight loss spruce the 
brown-rot organism Trametes serialis, 
modulus rupture showed per 
cent decrease (4). 


Richards (10) found difference 
the ability brown and white- 
rotting fungi and reduce toughness. 
This confirms the statement Cart- 
wright and Findlay (2), who summar- 
ized the difference between brown- and 
white-rotting organisms 
causing white rots (in which 
all constituents the wood are at- 
tacked) may, the case certain 
species, bring about rapid drop 
toughness, but the other prop- 
erties are probably reduced less rapidly 
than brown rots.” 


Another source variability the 
weight-loss method may result from 
the wood species used the tests. 
Due variability chemical compo- 
sition, specific gravity, and decay re- 
sistance between species, similar weight 
losses could conceivably associated 
with different amounts strength re- 
duction. was the purpose this 
study determine what extent 
wood species influence strength loss 
associated with specific degrees early 
decay. Weight loss was also measured, 
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thereby permitting strength and weight 
losses correlated. 


Both brown-rot fungus (Poria 
monticola*) and white-rot organism 
(Polyporus were used 
further define 
characteristics these two classes 
fungi. 

Sample Preparation 


Twelve wood species, representing 
wide range durability and specific 
gravity classes, were selected for the 
decay tests. Table summarizes the 
properties these species. For each 
species, two sets samples were pre- 
pared—one for exposure Poria mon- 
ticola and the other Polyporus versi- 
color. single flat-sawn board, free 
from defects, was used prepare each 
set samples. The use only one 
board reduced variability strength 
that might otherwise encountered 
because sampling different trees 
positions within single tree. The 
boards were entirely heartwood, and 
insofar possible exhibited straight- 
ness grain. was not always pos- 
sible obtain samples free from 
interlocked grain, but when present, 
was uniform throughout the board. 


Each board was planed thick- 
ness 0.4 inch, and then ripped into 
strips (numbered through 
0.25 inch thick. The radial surfaces 
the strips were then planed final 
thickness 0.20 inch. Finally, each 
strip was cross-cut into 
pieces (numbered through 8), 
thereby producing samples di- 
The samples obtained from strip 
served indicate the rate decay, 
whereas the specimens 
were used only better establish 
equilibrium weights before and after 
decay. Their use will discussed 
the following section. 

The remaining pieces (strips 
VII, positions were as- 
signed letters following the 
design for completely randomized 
Latin square experiment (see 


Forest Products Laboratory culture 
8. 


Forest Products Laboratory culture 
No. 697. 


Fig. 1). Each letter, appearing once 
each strip and position, indicated 
samples that were subjected 
decay for the same period time. The 
seven pieces marked each species 
were used the uninfected controls, 
whereas the pieces marked were 
subjected six different periods 
decay, according letter. This ran- 
domization plan mixed all test pieces 
homogeneously that, theoretically, 
the range natural variation 
strength given board was repre- 
sented all beams subjected any 
single period decay. 


All samples were end-coated with 
room-temperature-setting resorcinol ad- 
hyphae. The lettered samples and 
the pieces originating from position 
number were placed oven 
40° and dried for one week 
constant weight, after which they were 
weighed the nearest 0.0001 gram. 
The samples from strip VIII were 
dried constant weight oven 
102° All specimens were then 
placed test tubes 
sterilized thirty-minute exposure 
steam atmospheric pressure. 


Exposure Wood Samples Decay 


French-square bottles containing 
ml. Difco malt agar were employed 
decay chambers. Each 
inoculated with either Poria 
monticola Polyporus versicolor. 
period two three weeks was al- 
lowed elapse after inoculation, 
that actively growing mycelial mat 
uniform thickness could form. One 
test stick, with its lettered radial side 
up, was inserted into each bottle. The 
specimens were not allowed rest 
directly the fungus mat, but were 
supported sterile bent glass rods 
mm. diameter. Control specimens 
(lettered and those pieces from 
position the board were treated 
the same way, with the exception that 
they were placed uninoculated decay 
chambers. All chambers were then 
placed constant-temperature room 
kept 25° 


The pieces from strip VIII were 
removed intervals from their decay 
chambers, oven dried once again 


Table 1.—SPECIES SELECTED FOR DECAY TESTS 


Specific gravity ! 


Species (green-volume) Durability ! 
Angelim ( Hymenolobium 0.63 Very durable 
Angelique (Dicorynia .60 Durable 
Basswood (Tilia «ae Non-durable 
Cedro granadino (Cedro Tonduzii)_____-_-___- -41 Moderately durable 
Espavé (Anacardium Durable 
Kaneelhart (Licaria Very durable 
Larch Moderately durable 


Marishiballi (Licania 


Rokoroko (Macoubea guianensis) 


Teak (Tectona grandis) 
White oak (Quercus alba) 


‘88 Very durable 


Non-durable 
Santa Maria (Calophyllum .52 


Moderately durable 


.57 Very durable 


Moderately durable 


1Data taken from Tropical Woods 98: 24-29, 1952; 99: 13-15, 1954; 103: 12-13, 
1955; and Wood Handbook (Handbook No. 72, USDA) pp. 45, 70-77, 1955. 
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102° C., and reweighed order 
provide rapid estimate the amount 
decay that had taken place. When 
the wood specimens were about half- 
covered with mycelium, those lettered 
were removed, along with one con- 
trol sample and one piece from po- 
sition the original board. The 
seven decayed samples were wiped free 
excess mycelium, and then all nine 


POSITION WITHIN STRIP 


STRIP NUMBER 


Fig. 1.—Method sample preparation 
(not scale). Samples with the same letter 
served replicates for specific periods 
exposure decay. 
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pieces were again placed oven 
40° for one week. Change 
weight due decay the infected 
pieces was computed percentage 
initial weight before decay. Initial 
weights were corrected conform with 
subsequent changes weight observed 
the two uninfected pieces resulting 
from fluctuation atmospheric hu- 
midity inside the oven. 

This procedure was repeated five 
times with samples corresponding 
letters through for each wood 
tested. effort was made produce 
weight losses greater than per cent, 
while the other hand, weight losses 
per cent were easily reached 
with the nonresistant woods. Conse- 
quently, the spacing weight losses 
was necessarily unequal among species, 
but the range weight losses within 
single species was sufficient permit 
statistical analyses. 

Polyporus versicolor did not develop 
well enough cause decay larch 
and cedro granadino, although few 
pieces each species were covered 
sporadically with hyphae. Therefore, 
these two groups were omitted from 
further testing. The kaneelhart speci- 
mens supported the mycelium both 
wood-destroying fungi, but signifi- 
cant weight losses were obtained over 
six-month period. This species was 
tested for strength retention, but was 
omitted from the remaining groups 
which strength retention was related 
weight loss. 


Strength Tests 


After the samples had been removed 
from the 40° oven and weighed, 
they were brought equilibrium 
moisture content the range 
per cent, depending the wood 
species. The specimens were then 
weighed, measured length and cross- 
sectional dimensions, and tested 
static bending Baldwin hydraulic 
testing machine with load sensitivity 
0.2 pound. The samples were center- 
loaded their radial face over 
3.5-inch span (span/depth ratio 17.5). 
The load was applied the rate 
0.015 inch per minute through bear- 
ing head with radius 0.375 inch. 
Specimens with odd Arabic numbers 
were tested that their lettered radial 
face was the compression side 
the beam, while the even-numbered 
pieces were tested with their lettered 
face corresponding the tension face 
the beam. difference strength 
was noted due testing position. 

Attempts were made measure de- 
flection from the neutral plane, but the 
placing even very small nail the 
center the 0.2-inch-thick specimens 
frequently caused splitting. Instead, 
deflections were measured the near- 
est 0.0005 inch means Ames 
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dial placed directly under the test 
specimen. Readings were taken inter- 
vals one four pounds, depending 
the species and degree decay. 
Each test was continued until the load 
fell well below the maximum. 

the completion the test, the 
pieces were oven-dried and weighed 
determine the effect decay 
equilibrium moisture content. sig- 
nificant differences emc were ob- 
served, even when the control pieces 
were compared with the most severely 
decayed samples. 

Only the two static bending prop- 
erties most sensitive incipient decay 
were computed. Modulus rupture 
was determined directly 
mum load readings, and work maxi- 
mum load was calculated 
area under the load-deflection curves. 


Analysis Data 


The average strength values the 
seven control sticks from each board 
served the basis for comparison with 
the decayed pieces. Weight loss and 
strength values were computed and 
averaged for the specimens subjected 
each the six individual decay 
periods. The average residual strength 
corresponding given decay period 
was expressed percentage the 
control average. These 
were used plot the relationship 
percentage strength retention over per- 
centage weight loss. The resulting re- 
lationships were curvilinear, and 
showed more rapid decrease per 
cent strength retention the first 
stages decay than the more ad- 
vanced periods. 

seemed apparent from these ap- 
proximate curves that some woods suf- 
fered greater losses strength than 
others when decayed equal weight 
loss fungus. The rela- 
tionship strength retention weight 
loss was transformed linear form 
plotting the common logarithms 
per cent strength retention against per 
cent weight loss. This resulted 
series straight lines different 
slopes. Thus, analysis the data be- 
came problem differentiation be- 
tween lines varying slopes. The 
computed slopes for each combination 
fungus, wood species, and strength 
value are listed Table 


Results Decay and Strength Tests 


examination the slopes listed 
Table shows that the woods in- 
fected with Polyporus versicolor gen- 
erally had smaller negative slopes than 
those infected with monticola. 
Smaller slopes indicate less rapid 
percentage decrease strength asso- 
ciated with equal percentage weight 
losses. Therefore, the white-rotted 
woods were generally reduced rela- 


Table 2.—SLOPES LINES RELATING 
LOGARITHM PER CENT STRENGTH 
RETENTION PER CENT 


WEIGHT LOSS 
Slope for: 
Modulus Work to 
of maximum 
Wood species rupture load 
Poria monticola 
.03497 — .05508 
— .03765 — .05174 
Marishiballi____....... — .03922 — .16160 
Basswood 04021 — .05408 
Cedro granadino___ -05802 — .08223 
White oak_______ — .06759 .11837 
— .10044 - 10374 
Angelique______. . 11904 . 19734 
Santa Maria 12419 18426 
Polyporus versicolor 

0.01882 
- ,06272 — 09372 
Basswood 02515 — .04632 
White oak 02405 — .02915 
Angelim____ -04949 — .10578 
Teak___ -01522 — .02433 
Angelique = -O1857 =— .02624 


Santa Maria_- -02642 04986 


Table RATIOS FOR THE 
SIGNIFICANCE SLOPES 
AMONG WOODS 


Woods attacked by: D.F. MOR Work 
Polyporus versicolor 8 2.01 1.18 


Poria monticola______ 10 22. 28** 25. 23** 


**Significant at the 1 per cent level of probability. 


tive strength lesser rate than were 
the brown-rotted species. Work values 
were more severely affected than modu- 
lus rupture, evidenced the 
larger negative slopes the former. 

The slopes the strength renten- 
tion-weight were 
tested against one another analy- 
sis variance. The variance ratios 
from these tests are shown Table 
The non-significant F-ratios obtained 
when comparing different 
tacked Polyporus versicolor indicate 
that the slopes the lines relating 
logarithm per cent strength renten- 
tion per cent weight loss are 
ciently similar within experimental 
error considered equal. 


Therefore, average slopes embrac- 
ing all the white-rotted woods were 
calculated for both modulus rupture 
and work maximum load. Separate 
regression equations the form 


where log (per cent strength 
retention), 


intercept, 
white-rotted woods, 


and per cent weight loss 


were developed for the two strength 
properties. substituting values 
these equations and determining 
the anti-log per cent strength 
retention was obtained artithmetic 
units. These values were plotted 
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CONTROLS 
> 


DECAYED 


MODULUS OF RUPTURE RETENTION IN 
PIECES AS A PERCENT OF UNINFECTED 


Fig. 2.—Relationship between percentage retention modulus 
rupture and per cent weight loss. Group includes rokoroko, espave, 
marishiballi, basswood, and cedro. Group 


angelim, teak, angelique, and Santa Maria. 


against their corresponding per cent 
weight losses obtain the curves 
shown Figs. and 

several lines that have in- 
significantly different slopes with one 
equation describe them all valid 
under the assumption that the individ- 
ual lines have the same intercept. 
This hypothesis reasonable, view 
the fact that all woods must neces- 
sarily retain 100 per cent strength be- 
fore the onset decay. 

The highly significant variance 
ratios exhibited when the woods de- 
cayed Poria monticola were com- 
pared indicate that wood species 
played important role determin- 
ing the degree strength reduction 
that accompanied weight loss. When 
the extremely low slope larch was 
omitted from the analysis, the F-ratios 
for the differences slope among the 
remaining brown-rotted woods 
dropped approximately one-half 
the original values. Nevertheless, the 
reduced variance ratios remained 
Further analysis 
showed that the slope for larch was 
significantly less than that the wood 
with the next lowest slope. Conse- 
quently, separate regression equations 


were calculated for larch. These 


graphically Figs. and 


2 3 
WEIGHT LOSS (PERCENT) 


includes white oak, 


a 


CTED CONTROLS 


WORK RETENTION IN DECAYED 


PIECES AS A PERCENT OF UNINFE 


WEIGHT LOSS (PERCENT) 


Fig. 3.—Relationship between percentage retention work 
maximum load and per cent weight loss. Group includes rokoroko, 
espave, basswood, cedro, and angelim. Group includes marishiballi, 


white oak, teak, angelique, and Santa Maria. 


Since the remaining ten brown- 
rotted woods still showed significant 
difference slope, further analysis 
was carried out order segregate 
these species into homogeneous groups. 
was found that the lines relating 
modulus rupture weight loss 
could divided into two groups with 
significantly different slopes. The first 
group 
marishiballi, basswood, and cedro 
granadino, with slopes ranging from 
-0.03497 -0.05802 (see Table 2). 
Including white oak, with slope 
-0.06759, this group resulted 
significant F-ratio; therefore, Group 
was limited the first five species. 
The second group embraced white oak, 
angelim, teak, angelique, and Santa 
Maria. The variation the slopes 
the five lines representing these species 
was likewise non-significant. The lines 
representing Groups and are illus- 
trated Fig. 

The slopes the remaining lines 
relating loss weight retention 
work maximum load were similarly 
segregated into two significantly dif- 
ferent populations. Group was made 
rokoroko, espavé, basswood, 
cedro granadino, and angelim. Group 
included marishiballi, white oak, 
teak, angelique, and Santa Maria. The 
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slopes within these populations were 
not significantly different. Lines repre- 
senting these two groups are included 
Fig. 

Although individual lines were not 
plotted for each wood and fungal spe- 
cies Figs. and examination 
the slopes Table indicates their 
variation about the combined slopes. 
The efficiency the log transforma- 
tion describing linear relationships 
can expressed terms over- 
all coefficient determination. This 
figure indicates the proportion the 
total sum squares attributable 
the linear regression, and thus provides 
measure the scatter points 
about the lines. The coefficient was 
0.9535 for modulus rupture, and 
0.9393 for the work-weight 
gressions. Thus, well over per cent 
the total variation log per cent 
strength retention was accounted for 
its linear regression per cent 
weight loss. 


Discussion Results 


This study further demonstrates the 
insensitivity weight loss indi- 
cator strength reduction, and there- 
confirms the work several other 
investigators (4,7,8,10). Values for 
work maximum load were lowered 
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greater extent than modulus 
rupture before weight losses became 
apparent. 

determine the change weight 
the specimens when modulus 
rupture was still unimpaired, was 
necessary extrapolate the lines 
Fig. back past zero weight loss 
negative weight losses ranging from 
-0.45 -1.00 per cent. These values 
are actually weight gains. Increase 
weight was regularly observed the 
wood samples during initial stages 
decay, and was usually accompanied 
loss strength. Similar results 
have been reported elsewhere (7,8). 

The observed gain weight may 
largely attributable the method 
testing decay resistance. growing 
from the malt agar onto the wood spec- 
imens, the fungal mycelium may in- 
crease the weight the sample due 
the movement sugars from the malt 
agar medium the wood. Mulholland 
(7) attributed weight gain incipi- 
ently decayed Sitka spruce in- 
crease the equilibrium moisture con- 
tent the samples. the present 
study, however, significant increase 
emc was observed. 

Mulholland (7) has suggested that 
the weight-loss method rating decay 
resistance tropical species may 
far too coarse, since wood con- 
sidered durable” when weight 
losses from per cent occur 
result 4-month period expo- 
sure fungus. Evidence support 
this contention can obtained from 
Figs. and which show the severe 
effect that difference weight loss 
only few per cent can have 
upon strength. example, the re- 
sults tests upon teak and kaneelhart 
may cited. Table shows both 
these species the “very dur- 
able” category. However, weight 
loss only one per cent, attained 
teak under the attack Poria mon- 
ticola, with concomitant re- 
ductions modulus rupture and 
work and per cent, respec- 
tively. Kaneelhart specimens showed 
weight losses whatsoever over 
period months, and likewise dis- 
played reduction either modulus 
kaneelhart and other species like 
which show weight losses stand- 
4-month decay tests should 
vated superior durability classi- 
fication. 

consideration the chemical na- 
ture decay helps explain the dif- 
ferent degrees strength retention 
observed 
woods. Deterioration wood due 
brown-rotting fungi brought about 
preferential attack the carbohy- 
drate fraction the wood(2). Camp- 
bell and Booth (1) concluded that 
this type decay similar dilute- 


312 


alkali solubility 


decayed pieces (per cent) 


MODULUS OF RUPTURE RETENTION IN DECAYED PIECES 
AS A PERCENT OF UNINFECTED CONTROLS 


PER CENT INCREASE IN 1% NaOH SOLUBILITY OVER THAT OF UNINFECTED 


CONTROLS 


Fig. 4.—Relationship between percentage retention modulus 
rupture and increase solubility, based species listed 


Table 


acid hydrolysis with consequent in- 
crease the number short-chained 
carbohydrates. Since these molecules 
are soluble dilute alkali, enzymatic 
hydrolysis brings about increase 
the solubility decayed wood 
one per cent solution NaOH. Cart- 
wright and others (4) showed that 
alkali solubility incipiently decayed 
spruce increased before weight loss 
occurred, indicating that some cellulose 
chains had been degraded. This was 
confirmed noting appreciable 
strength reduction the same mate- 
rial. 


determine the degree carbo- 
hydrate hydrolysis that had taken place 
the woods used this study, five 
brown-rotted species were chosen for 
alkali solubility tests. Larch was 
selected since suffered the least rela- 
tive modulus rupture reduction for 
given weight loss (see Fig. 2). Santa 
Maria was chosen because repre- 
sented the other extreme, whereas 


basswood, white oak, and teak typified 


species showing intermediate reduc- 
tions strength. 


alkali solubility 


control pieces (per cent) 
alkali solubility control pieces (per cent) 


Each set seven samples, repre- 
senting those beams 
species exposed decay for the same 
period time, was analyzed separately 
for alkali solubility. The uninfected 
control samples for each species were 
also analyzed that alkali solubility 
the decayed pieces might ex- 
pressed percentage increase over 
that the controls. Each individual 
set was reduced wood flour and 
analyzed duplicate lots for solubility 
one per cent sodium hydroxide. The 
procedure followed was that given 
TAPPI Standard 4m, outlined 
Wise and Jahn (12:1136). The 
amount material soluble 
alkali solution was expressed 
centage the oven-dry weight the 
wood flour. 


all instances, the alkali solubility 
the decayed samples was greater 
than that the controls. The degree 
which solubility had increased 
the decayed pieces was determined 
follows: 


per cent 
100 alkali solu- 
bility due 
decay 


obtain the linear relationship 
shown Fig. the log the per 
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Table LINES RELATING 
LOGARITHM PER CENT RETENTION 
MODULUS RUPTURE PER CENT 

INCREASE ALKALI SOLUBILITY 


Wood 
Fungus species Slope 
Poria monticola Larch .006467 
Basswood — .005446 
White oak .006586 
Teak .006896 
Santa Maria .005501 


Table SOLUBILITY 
CONTROL SAMPLES AFTER ALCOHOL- 
BENZENE EXTRACTION 


Hot-water 
solubility 
Wood species per cent! 

19.20 
7.43 
4.28 
3.58 


extracted samples. 


cent retention modulus rupture 
was plotted against per cent increase 
alkali solubility. The slopes the 
lines for individual species are given 
Table The difference between 
these slopes was found non-sig- 
nificant analysis variance test 
0.43). Consequently, single 
line representing all woods was deter- 
mined combining individual spe- 
cies data. The equation this line 
was computed as: 


where per cent retention 
modulus rupture 
the test pieces 


and cent increase al- 
ali solubility the test 
pieces 


The coefficient determination, 
measure the goodness fit this 
regression, was calculated 0.9555. 

The similarity slopes showed that 
the five woods tested suffered the 
same proportionate decrease mod- 
ulus rupture for given per cent 
increase alkali solubility. This 
direct contrast the variable degree 
reduction modulus rupture as- 
sociated with given per cent weight 
loss. For example, Fig. shows that, 
weight loss per cent, mod- 
ulus rupture retentions varied from 
per cent, depending wood 
species. the other hand, Fig. in- 
dicates that specific increase alkali 
solubility per cent results 
modulus rupture retention per 
cent, regardless species. therefore 
appears that strength reduction de- 
pendent the extent which carbo- 
hydrate hydrolysis occurs, rather than 
per cent weight loss. 

Those species that exhibited low 
proportionate retention modulus 
for particular percentage 
weight loss evidently were hydrolyzed 
greater degree than woods whose 


strength was less seriously impaired. 
The differential degree holocellu- 
lose hydrolysis that occurred among 
species may depend the amount 
short-chained carbohydrates originally 
present wood before fungal infec- 
tion. Findlay (5) has indicated that 
the simple carboyhydrate sugars are 
utilized brown-rot 
ungi the early stages decay. 
impregnated wood blocks with sucrose 
dextrose and found lower weight 
losses woody material these than 
untreated controls, due the pref- 
erential utilization the more readily 
available polysaccharides the for- 
mer. the absence these sugars, 
weight loss was higher due attack 
the cell-wall carbohydrates. Sim- 
ilarly, the simple carbohydrates pres- 
ent naturally wood are attacked first 
during decay, those species with large 
reserves these short-chained mole- 
cules might expected suffer rela- 
tively little reduction strength. 


get indication the short- 
chain carbohydrates present the five 
woods investigated, hot-water solubili- 
ties the uninfected controls were 
determined following TAPPI Standard 
outlined Wise and Jahn 
(12:1134). The water-soluble deter- 
mination was preceded alcohol- 
benzene extraction remove that por- 
tion the tannins and coloring matter 
that might otherwise included with 
the water-soluble fraction (12:1134). 
The results these tests are presented 
Table 


The high water solubility larch 
indicates that this species has large 
amount available carbohydrates. 
interesting note this connec- 
tion that larch has unusually large 
amount water-soluble arabo-gal- 
actan, sometimes occurring yields 
over per cent (12:645). Although 
this material may polymerized 
fairly high degree, the ease with which 
dissolves water could make 
readily available nutritional source 
for invading fungus. 


That this material might have been 
preferentially utilized the fungus 
indicated the fact that, among all 
species tested, larch suffered both the 
smallest relative strength loss and ex- 
hibited the smallest percentage increase 
alkali solubility, signifying that 
relatively little cellulose hydrolysis had 
shown that Santa Maria had the low- 
est water solubility. Therefore, 
highly polymerized holocelulose frac- 
tion must have served the primary 
source carbohydrate for the fungus. 
result, this component may have 
been strongly hydrolyzed 
very outset decay. The severe de- 
crease strength retention associated 
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with small relative weight loss this 
species supports this view. 


Conclusions 


This study was undertaken eva- 
luate the reliability weight loss 
index strength retention small 
wood beams exposed decay. 
tions percentage strength loss arose 
when woods were decayed similar 
degrees deterioration measured 
the weight-loss method. 
study, decay caused the brown-rot 
organism Poria monticola generally 
induced higher strength losses than 
that caused the white-rot fungus 
Polyporus versicolor. 


centage strength retention were ob- 
served among the species attacked 
the white-rot fungus when compared 
equivalent weight losses. the 
other hand, marked diversity per- 
centage strength retention was 
noted among the woods when they 
were decomposed equal weight 
losses the brown-rot The 
discrepancies observed within the 
brown-rotted woods were eliminated 
when per cent retention modulus 
rupture was plotted against per cent 
increase alkali solubility. Solubility 
the decayed woods increased one 


per cent NaOH proportion the 


severity strength loss. This was 
taken indicate that large accumu- 
lation low molecular weight carbo- 
hydrates accompanied high degrees 
strength loss result enzymatic 
hydrolysis cellulose molecules. 


The insensitivity the weight-loss 
method indicator strength re- 
duction was demonstrated. Modulus 
rupture and work maximum load 
static bending were often drastically 
reduced with little weight loss. 
very durable woods are rated 
accurately the laboratory for 
strength loss due decay, the weight- 
loss method evaluation should 
replaced more sensitive test, since 
variations only few per cent 
weight loss may result quite dif- 
ferent percentage strength losses. Fur- 
thermore, even woods show similar 
low weight losses when infected with 
the same brown-rot fungus, their 
strength retentions might vary widely 
because differences cellulose 
degradation. substitute for 
strength test, suggested that per 
cent increase alkali solubility can 
used demonstrate the degree 
which brown-rotted wood has dete- 
riorated. 
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initial weight before decay. Initial 
weights were corrected conform with 
subsequent changes weight observed 
the two uninfected pieces resulting 
from fluctuation atmospheric hu- 
midity inside the oven. 

This procedure was repeated five 
times with samples corresponding 
letters through for each wood 
effort was made produce 
weight losses greater than per cent, 
while the other hand, weight losses 
per cent were easily reached 
with the nonresistant woods. Conse- 
quently, the spacing weight losses 
was necessarily unequal among species, 
but the range weight losses within 
single species was sufficient permit 
statistical analyses. 

Polyporus versicolor did not develop 
well enough cause decay larch 
and cedro granadino, although few 
pieces each species were covered 
sporadically with hyphae. Therefore, 
these two groups were omitted from 
further testing. The kaneelhart speci- 
mens supported the mycelium both 
wood-destroying fungi, but signifi- 
cant weight losses were obtained over 
six-month period. This species was 
tested for strength retention, but was 
omitted from the remaining groups 
which strength retention was related 
weight loss. 


Strength Tests 


After the samples had been removed 
from the 40° oven and weighed, 
they were brought equilibrium 
moisture content the range 
per cent, depending the wood 
species. The specimens were then 
weighed, measured length and cross- 
sectional dimensions, and tested 
static bending Baldwin hydraulic 
testing machine with load sensitivity 
0.2 pound. The samples were center- 
loaded their radial face over 
3.5-inch span (span/depth ratio 17.5). 
The load was applied the rate 
0.015 inch per minute through bear- 
ing head with radius 0.375 inch. 
Specimens with odd Arabic numbers 
were tested that their lettered radial 
face was the compression side 
the beam, while the even-numbered 
pieces were tested with their lettered 
face corresponding the tension face 
the beam. difference strength 
was noted due testing position. 

Attempts were made measure de- 
flection from the neutral plane, but the 
placing even very small nail the 
center the 0.2-inch-thick specimens 
frequently caused splitting. Instead, 
deflections were measured the near- 
est 0.0005 inch means Ames 


310 


Uil 


Each continued the load 
fell well below the maximum. 

the completion the test, the 
pieces were oven-dried and weighed 
determine the effect decay 
equilibrium moisture content. sig- 
nificant differences emc were ob- 
served, even when the control pieces 
were compared with the most severely 
decayed samples. 

Only the two static bending prop- 
erties most sensitive incipient decay 
were computed. Modulus rupture 
was determined directly from maxi- 
mum load readings, and work maxi- 
mum load was calculated 
area under the load-deflection curves. 


Analysis Data 

The average strength values the 
seven control sticks from each board 
served the basis for comparison with 
the decayed pieces. Weight loss and 
strength values were computed and 
averaged for the specimens subjected 
each the six individual decay 
periods. The average residual strength 
corresponding given decay period 
was expressed percentage the 
control average. These 
were used plot the relationship 
percentage strength retention over per- 
centage weight loss. The resulting re- 
lationships were curvilinear, and 
showed more rapid decrease 
cent strength retention the first 
stages decay than the more ad- 
vanced periods. 

seemed apparent from these ap- 
proximate curves that some woods suf- 
fered greater losses strength than 
others when decayed equal weight 
loss fungus. The rela- 
tionship strength retention weight 
loss was transformed linear form 
plotting the common logarithms 
per cent strength retention against per 
cent weight loss. This resulted 
series straight lines different 
slopes. Thus, analysis the data be- 
came problem differentiation be- 
tween lines varying slopes. The 
computed slopes for each combination 
fungus, wood species, and strength 
value are listed Table 


Results Decay and Strength Tests 


examination the slopes listed 
Table shows that the woods in- 
fected with Polyporus versicolor gen- 
erally had smaller negative slopes than 
those infected with Poria monticola. 
Smaller slopes indicate less rapid 
percentage decrease strength asso- 
ciated with equal percentage weight 
losses. Therefore, the white-rotted 
woods were generally reduced rela- 


Slope for: 
Modulus Work 
i of maximum 
Wood species rupture load 


Poria monticola 


— .03765 — .05174 
— .03922 — .16169 
Cedro .05802 .08223 
White oak — .06759 — .11837 
— .10467 — .18626 
geligue 1190 4 
12419 
Polyporus versicolor 
Rokoroko 0.01882 0.0318 
Espavé .01886 
Marishiballi 06272 
Bass wood 02515 0405 
White oak 02405 020) 
Angelim 
Teak O24 
Angelique 
Santa Maria 


Table 3.—VARIANCE RATIOS FOR 
SIGNIFICANCE SLOPES 
AMONG WOODS 


m 


Woods attacked by: MOR 
Poria monticola 22. 28** 25.23 


**Significant the per cent level 


tive strength lesser rate than were 
the brown-rotted species. Work values 
were more severely affected than modu- 
lus rupture, evidenced the 
larger negative slopes the former. 


The slopes the strength renten- 
tion-weight were 
tested against one another analy- 
sis variance. The variance ratios 
from these tests are shown Table 
The non-significant F-ratios obtained 
when comparing different woods at- 
tacked Polyporus versicolor indicate 
that the slopes the lines relating 
logarithm per cent strength renten- 
tion per cent weight loss are 
ciently similar within experimental 
error considered equal. 


Therefore, average slopes embrac- 
ing all the white-rotted woods were 
calculated for both modulus rupture 
and work maximum load. Separate 
regression equations the form 


where log (per cent strength. 
retention), 
intercept, 
combined slope all 
white-rotted woods, 
and per cent weight loss 


were developed for the two 
properties. substituting values 
these equations and determin 
the anti-log per cent stren 
retention was obtained artithm. tic 
units. These values were 
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Fig. 2.—Relationship between percentage retention modulus 
rupture and per cent weight loss. Group includes rokoroko, espave, 


marishiballi, basswood, and cedro. Group 


angelim, teak, angelique, and Santa Maria. 


against their corresponding per cent 
weight losses obtain the curves 
shown Figs. and 

Replacing several lines that have in- 
significantly different slopes with one 
equation describe them all valid 
under the assumption that the individ- 
ual lines have the same intercept. 
This hypothesis reasonable, view 
the fact that all woods must neces- 
sarily retain 100 per cent strength be- 
fore the onset decay. 

The highly variance 
ratios exhibited when the woods de- 
cayed Poria monticola were com- 
pared indicate that wood species 
played important role determin- 
ing the degree strength reduction 
that accompanied weight loss. When 
the extremely low slope larch was 
omitted from the analysis, the F-ratios 
for the differences slope among the 
remaining brown-rotted woods 
dropped approximately one-half 
the original values. Nevertheless, the 
reduced variance ratios remained 
highly significant. Further analysis 
showed that the slope for larch was 
less than that the wood 
with the next lowest slope. Conse- 

separate regression equations 
vere calculated for larch. These appear 


WEIGHT LOSS (PERCENT) 


includes white oak, 


CTED CONTROLS 


WORK RETENTION DECAYED 


PIECES AS A PERCENT OF UNII.FE 
° 


Since the remaining ten brown- 
rotted woods still showed significant 
difference slope, further analysis 
was carried out order segregate 
these species into homogeneous groups. 
was found that the lines relating 
modulus rupture weight loss 
could divided into two groups with 
significantly different slopes. The first 
group 
marishiballi, basswood, and cedro 
granadino, with slopes ranging from 
-0.03497 -0.05802 (see Table 2). 
Including white oak, with slope 
-0.06759, this group resulted 
significant F-ratio; therefore, Group 
was limited the first five species. 
The second group embraced white oak, 
angelim, teak, angelique, and Santa 
Maria. The variation the slopes 
the five lines representing these species 
was likewise non-significant. The lines 
representing Groups and are illus- 
trated Fig. 

The slopes the remaining lines 
relating loss weight retention 
work maximum load were similarl 
segregated into two significantly dif- 
ferent populations. Group was made 
rokoroko, espavé, basswood, 
cedro and angelim. Group 
included marishiballi, white oak, 
teak, angelique, and Santa Maria. The 
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WEIGHT LOSS (PERCENT) 


Fig. 3.—Relationship between percentage retention work 
maximum load and per cent weight loss. Group includes rokoroko, 
espave, basswood, cedro, and angelim. Group includes marishiballi, 
white oak, teak, angelique, and Santa Maria. 


slopes within these populations were 
not significantly different. Lines repre- 
senting these two groups are included 
Fig. 

Although individual lines were not 
plotted for each wood and fungal spe- 
cies Figs. and examination 
the slopes Table indicates their 
variation about the combined slopes. 
The efficiency the log transforma- 
tion describing linear relationships 
can expressed terms over- 
all coefficient determination. This 
figure indicates the proportion the 
total sum squares attributable 
the linear regression, and thus provides 
measure the scatter points 
about the lines. The coefficient was 
0.9535 for modulus rupture, and 
0.9393 for the work-weight 
gressions. Thus, well over per cent 
the total variation log per cent 
strength retention was accounted for 
its linear regression per cent 
weight loss. 


Discussion Results 


This study further demonstrates the 
insensitivity weight loss indi- 
cator strength reduction, and there- 
confirms the work several other 
investigators (4,7,8,10). Values for 
work maximum load were lowered 
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greater extent than modulus 
rupture before weight losses became 
apparent. 

determine the change weight 


-of the specimens when modulus 


rupture was still unimpaired, was 
necessary extrapolate the lines 
Fig. back past zero weight loss 
negative weight losses ranging from 
-0.45 -1.00 per cent. These values 
are actually weight gains. Increase 
weight was regularly observed the 
wood samples during initial stages 
decay, and was usually accompanied 
loss strength. Similar results 
have been reported elsewhere (7,8). 

The observed gain weight may 
largely attributable the method 
testing decay resistance. growing 
from the malt agar onto the wood spec- 
imens, the fungal mycelium may in- 
crease the weight the sample due 
the movement sugars from the malt 
agar medium the wood. Mulholland 
(7) attributed weight gain incipi- 
ently decayed Sitka spruce in- 
crease the equilibrium moisture con- 
tent the samples. the present 
study, however, significant increase 
emc was observed. 

Mulholland (7) has suggested that 
the weight-loss method rating decay 
resistance tropical species may 
far too coarse, since wood con- 
sidered when weight 
losses from per cent occur 
result 4-month period expo- 
sure fungus. Evidence support 
this contention can obtained from 
Figs. and which show the severe 
effect that difference weight loss 
only few per cent can have 
upon strength. example, the re- 
sults tests upon teak and kaneelhart 
may cited. Table shows both 
these species the “very dur- 
able” category. However, weight 
loss only one per cent, attained 
teak under the attack Poria mon- 
ticola, carried with concomitant re- 
ductions modulus rupture and 
work and per cent, respec- 
tively. Kaneelhart specimens showed 
weight losses whatsoever over 
period months, and likewise dis- 
played reduction either modulus 
kaneelhart and other species like 
which show weight losses stand- 
ard 4-month decay tests should ele- 
vated superior durability classi- 
fication. 

consideration the chemical na- 
ture decay helps explain the dif- 
ferent degrees strength retention 
observed among the brown-rotted 
woods. Deterioration wood due 
brown-rotting fungi brought about 
preferential attack the carbohy- 
drate fraction the wood(2). Camp- 
bell and Booth (1) concluded that 
this type decay similar dilute- 
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alkali solubility 


decayed pieces (per cent) 


MODULUS RUPTURE RETENTION DECAYED PIECES 
PERCENT UNINFECTED CONTROLS 


CONTROLS 


Fig. 4.—Relationship between percentage retention modulus 
rupture and increase solubility, based species listed 


Table 


acid hydrolysis with consequent in- 
crease the number short-chained 
carbohydrates. Since these molecules 
are soluble dilute alkali, enzymatic 
hydrolysis brings about increase 
the solubility decayed wood 
one per cent solution NaOH. Cart- 
wright and others (4) showed that 
alkali solubility incipiently decayed 
spruce increased before weight loss 
occurred, indicating that some cellulose 
chains had been degraded. This was 
confirmed noting appreciable 
strength reduction the same mate- 
rial. 


determine the degree carbo- 
hydrate hydrolysis that had taken place 
the woods used this study, five 
brown-rotted species were chosen for 
alkali tests. Larch was 
selected since suffered the least rela- 
tive modulus rupture reduction for 
given weight loss (see Fig. 2). Santa 
Maria was chosen because repre- 
sented the other extreme, whereas 


basswood, white oak, and teak typified 


species showing intermediate reduc- 
tions strength. 


alkali solubility 


control pieces (per cent) 
alkali solubility control pieces (per cent) 


Each set seven samples, 
senting those beams particular 
species exposed decay for the same 
period time, was analyzed separately 
for alkali solubility. The uninfected 
control samples for each species were 
also analyzed that alkali solubility 
the decayed pieces might ex- 
pressed percentage over 
that the controls. Each individual 
set was reduced wood flour and 
analyzed duplicate lots for solubility 
one per cent sodium hydroxide. The 
procedure followed was that given 
TAPPI Standard 4m, outlined 
Wise and Jahn (12:1136). The 
amount material soluble 
alkali solution was expressed 
centage the oven-dry weight the 
wood flour. 


all instances, the alkali solubility 
the decayed samples was greater 
than that the controls. The 
which solubility had increased 
the decayed pieces was determined 
follows: 


per cent 
increase 
bility due 
decay 


obtain the linear relations! 
shown Fig. the log the 
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PER CENT INCREASE IN 1% NaOH SOLUBILITY OVER THAT OF UNINFECTED 


4.—SLOPES LINES RELATING 
LOGARITHM PER CENT RETENTION 
MODULUS RUPTURE PER CENT 

INCREASE ALKALI SOLUBILITY 


Wood 
Fungus species Slope 
oria Larch .006467 
Basswood .005446 
White oak .006586 
Teak .006896 
Santa Maria .005501 


‘able SOLUBILITY 
CONTROL SAMPLES AFTER ALCOHOL- 
BENZENE EXTRACTION 


Hot-water 


solubility 
Wood species per cent! 
19.20 
Wi 4.28 


extracted samples. 


cent retention modulus rupture 
was plotted against per cent increase 
alkali solubility. The slopes the 
lines for individual species are given 
Table The difference between 
these slopes was found non-sig- 
nificant analysis variance test 
0.43). Consequently, single 
line representing all woods was deter- 
mined combining individual spe- 
cies data. The equation this line 
was computed as: 


where per cent retention 
modulus rupture 
the test pieces 


and cent increase al- 
ali solubility the test 
pieces 


The coefficient determination, 
measure the goodness fit this 
regression, was calculated 0.9555. 

The similarity slopes showed that 
the five woods tested suffered the 
same proportionate decrease mod- 
ulus rupture for given per cent 
increase alkali solubility. This 
direct contrast the variable degree 
reduction modulus rupture as- 
sociated with given per cent weight 
loss. For example, Fig. shows that, 
weight loss per cent, mod- 
ulus rupture retentions varied from 
per cent, depending wood 
species. the other hand, Fig. in- 

icates that specific increase alkali 
solubility per cent results 
modulus rupture retention per 
cent, regardless species. therefore 
appears that strength reduction de- 
pendent the extent which carbo- 
hydrate hydrolysis occurs, rather than 
per cent weight loss. 

Those species that exhibited low 
proportionate retention modulus 
for particular percentage 
ight loss evidently were 
greater degree than woods whose 


strength was less seriously impaired. 
The differential degree holocellu- 
lose hydrolysis that occurred among 
may depend the amount 
short-chained carbohydrates originally 
present wood before fungal infec- 
tion. Findlay (5) has indicated that 
the simple carboyhydrate sugars are 
brown-rot 
ungi the early stages decay. 
impregnated wood blocks with sucrose 
dextrose and found lower weight 
losses woody material these than 
untreated controls, due the pref- 
erential utilization the more readily 
available polysaccharides the for- 
mer. the absence these sugars, 
weight loss was higher due attack 
the cell-wall carbohydrates. Sim- 
ilarly, the simple carbohydrates pres- 
ent naturally wood are attacked first 
during decay, those species with large 
reserves these short-chained mole- 
cules might expected suffer rela- 
tively little reduction strength. 


get indication the short- 
chain carbohydrates present the five 
woods investigated, hot-water solubili- 
ties the uninfected controls were 
determined following TAPPI Standard 
outlined Wise and Jahn 
(12:1134). The water-soluble deter- 
mination was preceded alcohol- 
benzene extraction remove that por- 
tion the tannins and coloring matter 
that might otherwise included with 
the water-soluble fraction (12:1134). 
The results these tests are presented 
Table 


The high water solubility larch 
indicates that this species has large 
amount available carbohydrates. 
interesting note this connec- 
tion that larch has unusually large 
amount water-soluble arabo-gal- 
actan, sometimes occurring yields 
over per cent (12:645). Although 
this material may polymerized 
fairly high degree, the ease with which 
dissolves water could make 
readily available nutritional source 
for invading fungus. 


That this material might have been 
preferentially utilized the fungus 
indicated the fact that, among all 
species tested, larch suffered both the 
smallest relative strength loss and ex- 
hibited the smallest percentage increase 
alkali solubility, signifying that 
relatively little cellulose hydrolysis had 
shown that Santa Maria had the low- 
est water solubility. Therefore, 
highly polymerized holocelulose frac- 
tion must have served the primary 
source carbohydrate for the fungus. 
result, this component may have 
been strongly hydrolyzed from the 
very outset decay. The severe de- 
crease strength retention associated 
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with small relative weight loss this 
species supports this view. 


Conclusions 


This study was undertaken eva- 
luate the reliability weight loss 
index strength retention small 
wood beams exposed decay. Varia- 
tions percentage strength loss arose 
when woods were decayed similar 
degrees deterioration measured 
the weight-loss method. 
study, decay caused the brown-rot 
organism Poria monticola generally 
induced higher strength losses than 
that caused the white-rot fungus 
Polyporus versicolor. 


significant differences per- 
centage strength retention were ob- 
served among the species attacked 
the white-rot fungus when compared 
equivalent weight losses. the 
other hand, marked diversity per- 
centage strength retention was 
noted among the woods when they 
were decomposed equal weight 
losses the brown-rot fungus. The 
discrepancies observed within the 
brown-rotted woods were eliminated 
when per cent retention modulus 
rupture was plotted against per cent 
increase alkali solubility. Solubility 
the decayed woods increased one 
per cent NaOH proportion the 
severity strength loss. This was 
taken indicate that large 
lation low molecular weight carbo- 
hydrates accompanied high degrees 
strength loss result enzymatic 
hydrolysis cellulose molecules. 


The insensitivity the weight-loss 
method indicator strength re- 
duction was demonstrated. Modulus 
rupture and work maximum load 
static bending were often drastically 
reduced with little weight loss. 
very durable woods are rated 
accurately the laboratory for 
strength loss due decay, the weight- 
loss method evaluation should 
replaced more sensitive test, since 
variations only few per cent 
weight loss may result quite dif- 
ferent percentage strength losses. Fur- 
thermore, even woods show similar 
low weight losses when infected with 
the same brown-rot fungus, their 
strength retentions might vary widely 
because differences cellulose 
degradation. substitute for 
strength test, suggested that per 
cent increase alkali solubility can 
used demonstrate the degree 
which brown-rotted wood has dete- 
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Improved Device for Measuring Deformation 


WOOD SPECIMENS COMPRESSION PARALLEL 


Vancouver Laboratory, Forest Products Laboratories Canada, 
Vancouver, British Columbia 


Standard compressometers depend uniform surface motion 
the specimen the point attachment the instrument. Since 
wood non-homogeneous, may become distorted under stress. 
This new device, based universal-joint principle, gives more ac- 


curate, dependable results. 


AMERICAN SOCIETY FOR TEST- 

ING MATERIALS Specification 
requires that deformations 
small, clear timber specimens tested 
compression parallel the grain 
measured 0.0001 inch. Several types 
compressometers have been devised 


The Authors: McGowan holds 
B.A.Sc. degree mechanical engineering from 
the University British Columbia. joined 
the staff the Forest Products Laboratory 
Vancouver 1952, and specialist timber 
engineering. 

Technical School. has been with the Van- 
couver Laboratory since 1944, and has 
ipated the design and fabrication numer- 
ous items laboratory equipment. 
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make such measurements, each with 
its own individual characteristics and 
merits. would appear, however, that 
all have one characteristic common 
that accuracy dependent uni- 
form surface motion the vertical 
direction the points attachment 
the instrument the specimen. 


Modification Eliminates Effects 
Non-Homogeneity 


Since wood non-homogeneous, the 
strain developed with application 
load non-uniform, initially 
plane cross sections the specimen 
tend distort and rotate. cross 
sections points attachment the 
compressometer remain normal 
axis the specimen throughout the 
test, rotation these cross sec- 
tions about the points attach- 


contributed paper (received March, 1958) 
Forest Products Laboratories 
Canada, Division the Forestry Branch, 
Department Northern Affairs and National 
Resources. 


THE 


Fig. 1.—Improved compressometer 
attached specimen. 


ment, accuracy maintained; how- 
ever, rotation the cross sections 
any other direction induces slippage 
sults erroneous readings. over- 
come this disadvantage, 
tion was made one particular type 
tion accurately irrespective 
irregularity buckling action tle 
specimen. properly incorporate 
larger dimensions than the 
had constructed. 


Working drawings are shown 
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Fig. 2.—Working drawing the main frame. 


Fig. 3.—Working drawing the base equalizer. 


Table 1.—BILL MATERIALS 


No. Name Material Size Req’d 


Nuts 3/32” Steel 20-NC-2 
Drill and 
Fig. 4.—Working drawing the collars. 
Description 


The modification consists two 
collars (Fig. spaced inches 
pivots the main frame (Fig. 2), 
the other pivots the base equal- 
izer (Fig. 3). dial micrometer 

secured that motion the base 
equalizer relation the upper col- 

232" lar indicated. The test specimen 
held two opposite faces spe- 
cial pivot points (see detail, Fig. 4), 

which are the same plane but 
right angles those the main 


Fig. the frame. special jig that greatly as- 
mounting jig. sists mounting the specimen the Fig. view the assembly. 


PRODUCTS JOURNAL 315 


. 
4 
bd 
on 
| 
~ N 
-. IN 
N 
ut 
ah 
Chamfer 
| 
| 
17 ‘ 3 a 
/ 
NN 1 
| 
| 
ac 


ALO yn 


ana chonge 


148 


Fig. curves for the two instruments. The solid line the improved 
device, while the dotted line the original instrument. 


instrument shown Fig. Fig. 
isometric view the assembly. 
Fig. shows the instrument mounted 
specimen. 


Discussion 


standard test specimen for com- 
pression the grain measures 
axial deformation within central 
inch gage length this prism the 
required measurement. Where 
uniform strain present, desir- 
able that the average strain with each 
increment load recorded. 
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Among the various strain-recording 


instruments, the -lever type 
one the most accurate, 
the setting-up the apparatus 
time consuming and lacks the sim- 
plicity other types. Consideration 
other methods deformation meas- 
urement suggested that modified 
version instrument employing 
lever principle, where deformation 
the test specimen actuates the lever 
and dial micrometer, would effect 
definite improvement strain 
recording. The original instrument 
had the inherent advantage sim- 
plicity and speed application. 


as, however, subject the afore- 
mentioned fallacies under certain con- 
ditions non-uniform strain. Load- 
deformation curves plotted from read- 
ings the original instrument where 
such conditions exist show irregularity 
and ambiguity respect the posi- 
tion the proportional limit. The 
dotted curve shown Fig. 
trates this undesirable feature. or- 
der that this instrument record aver- 
age strain within the gage length 
the test specimen regardless strain 
irregularity, universal-joint principle 
was embodied the form the two 
collars mentioned previously. 

comparison the two instru 
ments was made attaching them 
both the same test specimen. 
accommodate both instruments, tes 
specimens were made inches 
than the standard 8-inch length. Te: 
tests were made this manner, 
the results were averaged 
the curves shown Fig. may 
noted that the proportional limit 
the curve the modifie. 
instrument well defined 
load points below the 
limit. the other the 
plotted from readings the origina! 
instrument somewhat ‘s’ 
and some doubt exists the actua! 
position the proportional limit. The 
slope straight-line portions from 
which the modulus elasticity de- 
rived also ambiguous. This charac- 
teristic was evident varying 
tests Douglas-fir, western white 
spruce, and black cottonwood, and was 
particularly predominant tests 
air-dried western white birch. Seventy- 
one per cent tests white birch 
showed this tendency. was evi- 
dent that the ‘s’ shaped graph was not 
the normal curve, some research was 
undertaken with the objective im- 
proving existing methods deforma- 
tion measurement. 

The results 258 subsequent tests 
showed very definite refinement 
precision and reliability. 


Conclusions 


The universal-joint principle allows 
this described instrument function 
freely: plane cross sections the 
specimen can rotate without binding 
tearing the points attachment 
the instrument the specimen. 
This feature increases the 
ity and accuracy the test 
The over-all effect the universal 
joint average the varying 
mations within the gage length. 

plicity and directness reading, 
the advantage one-man observation 
the instrument are retained 
modified compressometer. 
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EFFECT PARTICLE GEOMETRY 
AND RESIN CONTENT 


Post 
Graduate Student, School Forestry, Pennsylvania State U., University Park 


series boards was made range resin content, flake 
length, and flake thickness. Resin was added the basis surface 
Results boards tested bending were analyzed the 
basis modulus rupture. Bending strength increased with 
increase flake length inches. Effect resin content was 
secondary flake geometry. Increased flake thickness decreased 
strength markedly, although this may due differences 
flake surface quality. Strength increases with the length-to- 


thickness ratio 300. 


ARTICLE-BOARD PLANT CAPACITY 
this country has increased from 
annual production approximately 
million square feet 34-inch 
board 1956 until mid-1958 the 
rate production will approach half 
billion square feet per 


spite this tremendous industry 
growth, relatively little known con- 
cerning the combinations raw ma- 
terial and process variables that will 
produce most economically board en- 
gineered for given use. Theoretically 
least, the manufacturer particle 
board has his disposal large num- 
ber raw material, particle, binder, 
mat formation, and pressing variables 
which can control the properties 
his product. 


Cut and try methods may yield 
satisfactory combination those vari- 
ables most easily controlled par- 
ticular manufacturing situation. How- 
ever, the most efficient combination 
these variables likely result only 
when board properties are known over 
wide range each. toward this 
end and serve guide future 
work that this study was undertaken. 


Honorable Mention, 1958 Wood Award com- 
petition, Authorized for publication September, 
1958, the Journal Series the Pennsylvania 
Agricultural Station paper num- 
ber 2289. 

This was supported through grant 
the Pennsylvania Dept. Forests and Waters. 
Anon. 1958. Particle board: 1958. Indus. 
10:4. 


The Author: Paul Post holds from Penn. 
University, and has specialized his graduate 
particle board. has been employed 

done summer work with the Forest 
and the Simpson Logging Co. 


Specifically, the objective was deter- 
mine the effects particle geometry 
and resin content upon such properties 
bending strength, screw withdrawal, 
internal bond, and dimensional sta- 
bility. This paper will discuss the ef- 
fects these variables upon bending 
strength only. 


Procedure 


Experimental Design: Limitations 
facilities available for manufactur- 
ing flakes and pressing board placed 
some restrictions upon the design 
this experiment. the three dimen- 
sions the flakes, only the length and 
thickness could reasonably well 
controlled the method available for 
their production. Average flake width 
could measured but not controlled. 
possible and still concentrate the data 
regions most interest, both flake 
length and flake thickness were varied 
working with sitka spruce, found that 
per cent phenolic resin the opti- 


FLAKE THICKNESS —INCHES 


Bending Strength Oak Flake Board 


Fig. 2.—Author cuts ribbons from pulp 
bolts metal-working lathe. 


mum thickness occurred about 0.018 
inch. Flake thicknesses 0.006, 0.012, 
0.025, and 0.050 inch were selected 
give data both sides this point. 
Flake lengths were chosen 0.5, 
and inches. rule thumb com- 
monly accepted Europe 
length should 120 times thickness. 
The various combinations length 
and thickness possible here give 
range length thickness ratios 
from 667, also approxi- 

and shape strength and dimensional stability 


resin-bonded wood particle panels. Forest 
Prod. J., 


Fig. 1.—Experimental design. 
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mately geometric progression, mak- 
ing possible check the validity 
this rule. 


nearly all research work date 
and commercial practice, resin sol- 
ids have been added given per 
cent the weight the particles. Be- 
cause the tremendous range sur- 
face areas for given weight par- 
ticles which occurs with the particle 
sizes used here, this method was not 
deemed satisfactory for this study. 
was decided, therefore, apply resin 
the particles the basis their 
surface area rather than weight. 
formula for determining the surface 
area rectangular particles was de- 
veloped follows: 


Consider particle width 
length and thickness smooth 
plane surfaces are assumed, its surface 
area, will 


Its weight, will 


Weight 
The surface area, per unit weight 


particles will 


method for evaluating this factor, 
however, its effect upon surface area 
will not considered. 


The resin spread corresponding 
per cent resin about 3.27 grams 
per square meter surface area. 
was originally intended use this 
value the middle point, with one 
half and double this amount points 
either side. However, considerable 
resin losses during spraying were 
thought occur, and was decided 
double all amounts give three 
resin spreads 3.27, 6.54 and 13.07 


grams resin solids per square meter. 


For convenience application, the 
per cent resin solids corresponding 
these spreads was computed for each 
thickness and resin spread. 


The combination the above vari- 
ables resulted the experimental de- 


Board Manufacture 


Material: Green scarlet oak pulp 
bolts from inches diameter 
and feet long were selected from 
pile pulpwood cut from the wood- 


all dimensions are centimeters 
and weight grams, weight per 
unit volume material equal its 
specific gravity, and 

WTL 


For this study, particle width could 
not closely controlled. Particle 
length, although well controlled, does 
not have great influence upon surface 
area. For purposes this study, there- 
fore, particle length and width were 
arbitrarily fixed one inch give 
the formula: 


linear measurements inches centi- 
meters. Here was further modified 
are inches. the basis the 
published value for the specific gravity 
scarlet oak 0.71, surface areas 


per kilogram flakes were computed 


according the formula: 


The assumption smooth, plane 
flake surfaces obviously over- 
simplification. Surface roughness might 
easily much double the areas 
given this equation. the absence 
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lands The Pennsylvania State Uni- 
versity improved operation. Bolts 
the best form and quality available 
were selected, sawn half, 


and stored under water until they were 
flaked. 


Flaking: Flaking was performed 
18-by-72-inch metal-working en- 
gine lathe manner similar ro- 
tary cutting veneer. The bolt wood, 
about inches diameter inches 
long, was held between the jaws 
three-jaw chuck and the dead center, 
small hole being drilled one end 
receive the dead center. The log was 
then rotated against four-inch piece 
planer knife mounted the tool 
rest. spur knife was necessary 
trim the flakes the proper length. 
Fig. shows over-all view the 
flaking operation which the first cut 
being made. Fig. shows the detail 
the knife holders. short cut across 
the end the log was made true 
the end. The tool rest was then backed 
out and the carriage unlocked and 
moved toward the chuck distance 
equal the length flake desired. 
The carriage was then locked and the 
cross-feed advanced hand trim 
the surface down circle. The cross- 
feed was then engaged and fed 
automatically until the bolt was turned 
down about core. The 
tool rest was again backed out and the 
process repeated until the chuck hold- 
ing the other end the log was 


Fig. 3.—Detail cutting tool used 
produce ribbons. 


reached. The lathe was operated the 
maximum speed could maintain un- 
der load. The material came from 
the lathe was the form long rib- 
bons. Subsequent handling and 
bling during drying served break 
the ribbons into flakes 
width some, but not all, sizes. Flak: 
thickness was controlled 
the proper feed rate from the 
number available. 


The flakes were placed drum: 
covered the outside with wire 
permit circulation air around th: 
chip mass and dried small labora- 
tory dry kiln 190° without 
steam moisture content abou! 
per cent. The drums were 
the kiln that they could ro- 
tated slowly tumble the chips 
they were dried. The longer, thicker 
flakes particularly did not break 
the proper width handling and also 
were not broken tumbling. 
some cases was necessary break 
the ribbons hand. 


Resin Application: batch 
chips weighing slightly excess 
the weight needed form board 
the required specific gravity was 
charged into the mixer. few cases 
where the ribbons produced the 
lathe were not broken before this 
step, tumbling the chips with couple 
heavy wood blocks was effective. 
The batch was tumbled short time 
and sample was 
taken. The oven-dry weight the 
batch was determined and the weight 
urea resin required give the de- 
sired per cent resin solids based 
oven-dry weight was calculated. Resin 
was applied ordinary bleeder- 
type, pressure-feed, paint-spray guo. 
The gun was connected the air hose 
detachment the gun for 
Weight resin discharged was det: 
mined weighing the entire gun 
contents torsion balance befcre 
and after discharge. form 
finely divided spray, the urea 
was diluted from per cent solids 
per cent solids, During resin 
cation the chips were tumbled 
improvised mixing drum consisting 
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Fig. drum set-up for resin 
addition. 


gallon oil drum with vanes 
brazed its inside surface. Figs. 
and show the mixing apparatus. In- 
clination the drum was variable, 
and stepped-drive pulley gave speeds 
all flake surfaces were presented the 
resin spray, the discharge rate was ad- 
justed give minimum spray time 
three minutes. Much longer times 
were used with chip sizes that were 
particularly bulky and difficult 
tumble. The question possible loss 
resin spray from the open end 
the drum during mixing turned out 
less consequence than was 
thought the time. 

series standard Kjeldahl nitro- 
gen analyses for the nitrogen added 
the urea resin showed that, the av- 
erage, about per cent the resin 
discharged from the gun was retained 
the flakes. 


Moisture Content Adjustment: 
After application resin, the moisture 
content the batch was again deter- 
mined. This ranged from about 
high per cent few cases due 
the tremendous differences resin 
content. was desired maintain 
the moisture content time press- 
ing per cent plus minus 0.5 
per cent. When the batch moisture 
content was below per cent, water 
was sprayed from second spray 
gun manner similar that used 
resin application. When moisture 
content was above per cent, was 


Fig. 5.—Mixing drum equipped dry 
flakes following resin addition. 


necessary dry the batch short 
time without the application 
avoid precuring the resin. The 
solution this problem shown 
Fig. cover was placed over the 
open end the mixing drum, and 
compressed air was the 
back the drum through length 
pipe extending through the cover 
the bottom the drum. Before enter- 
ing the drum, the compressed air was 
passed through bed calcium chlo- 
ride inverted bell jar remove 
moisture. The drum was rotated its 
slowest speed during drying. Fig. 
shows sample each flake size taken 
from one resin group. 


Forming and Pressing: The weight 
chips required form board 
0.65 specific gravity (weight and vol- 
ume oven-dry) was calculated and 
weighed. The board was formed 
hand 10-by 10-inch caul box 
about inches deep. 
reduce the mat down five inches 
for fit into the press opening, the 
mat was prepressed under the jack 
screw gluing clamp. The caul box 
was fitted pre-heated steel 
frame, and the whole assembly was 
placed the small hot press and the 
press closed. Fig. shows the closed 
press with the frame and caul box. 
The press was closed rapidly pos- 
sible thickness 0.75 inch. 
Thereafter, pressure was adjusted 
maintain this thickness. Curing time 
was minutes 275° F., after 


Fig. press closed position, 
showing caul box enclosed steel frame 
and dial gage for reading board thickness. 


which the board was removed from 
the press and cut into static bending 
test specimens, shown Fig. 
Fig. shows sample board manu- 
factured from each chip size. 


Testing: Specimens were condi- 
tioned equilibrium per cent 
relative humidity. Insofar was pos- 
sible, static bending tests were per- 
formed acordance with ASTM 
The only major deviation 
inches necessitated the small size 
the panels. With few specimens 
larger chip sizes was necessary 
reduce the span still further avoid 
having very poor edge the sup- 
ports. Immediately after each specimen 
was tested bending, the specific 
and moisture content sample 
was marked out and the screw with- 
drawal test was performed its cen- 
ter. After this the specific gravity and 
content sample was cut and 
treated usual. 


Results and Analysis 


The modulus rupture and specific 
gravity results these tests are given 
Table This table notes the oc- 
currence horizontal shear failures 
some specimens due the short span, 
particularly those made flakes 
inches long. The modulus rupture 
specimens failing this manner 
was computed means the load 
shear though failure had 
occurred tension. The true modulus 


Fig. 6.—Sample chip sizes included within one resin level. 
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Table 1.—UNCORRECTED MODULUS RUPTURE AND SPECIFIC GRAVITY 


0.006 
Resin 

spread Length men MOR gr. 
2922 
1 A 3130 698 
3562 631 
4037 670 
3250 650 
713 
28131 716 
B 3034 603 
1 A 5154 694 
B 5400 716 
2 A 4128 629 
702 
4 A 3117! 708 
25431 641 
% A 3907 651 
B 4630 596 
1 A 4068! 663 
3227 635 
2 A 4128 621 
5038 682 
4 A 3170! 601 
757 


1Failure occured horizontal shear. 


rupture was certainly less and 
was greater than that com- 
puted this manner. 

any study this nature, the ef- 
fects changes specific gravity can 
become over-riding unless specific 
gravity either closely controlled 
the time board manufacture the 
effects changes specific gravity 
are removed some statistical tech- 
nique. this investigation, was 
hoped that specific gravity could 
controlled closely enough consid- 
ered constant. The values Table 
indicate that this was not the case, and 
that some rather large changes 
modulus rupture that occurred 
within panel were least partly due 
changes specific gravity. 

Before the modulus rupture data 
were analyzed and interpreted, the ef- 


Table 2.—CORRECTED MODULUS RUPTURE—PSI 


Flake thickness 
0.012 0.025 0.050 
2598 0.674 913 0.616 574 0.644 
2602 837 544 
-716 2380 512 
3904 -701 2165 659 
3679! -761 1196 698 1742 .681 
2451 1593 613 2127 
2829 -716 1126! 
2420 1650 621 
2562 736 486 
3379 .688 2067 .655 996 .625 
3486 2018 1129 
4150 2165 1428 
7752! .771 4911! -687 2175! -672 
5285! 4707! 3008! 
2566 1666 1190 
2274 -618 1289 .578 1166 .676 
4804 -718 2278 666 1131 -627 
3285 -642 3056 .698 1599 -660 
6917! 3482 3143 
9765! .816 6518! .808 4534! .689 
7106! 4524 1467 


MOR was calculated by means of maximum load at failure. 


fect specific gravity was part re- 
moved the following method. The 
slope straight line fitted least 
squares the within-board changes 
specific gravity and modulus rupture 
was determined. The slope determined 


all boards was 11,600 psi per unit 


change specific gravity. Each modu- 
lus rupture value was corrected 
the average specific gravity all 
specimens (0.672) according the 
equation: 

Corrected MOR MOR 11,600 
(specific gravity 0.672). 

This method ignores possible inter- 
actions between specific gravity, MOR, 
and chip geometry. was felt that the 
data were too limited and too erratic 
justify fitting separate regression 
lines changes specific grayity and 
MOR for different chip geometries. 


Resin spread 


Table gives the corrected MOR 
all specimens tested. 

was also noted that the long 
flakes were not breaking the 
proper width, but instead were folding 
and curling manner making 
impossible deposit resin the in- 
side the folds and curls. The effect 
that this action would have upon the 
test results was not fully recognized 
the time board manufacture, and, 
unfortunately, large number pan- 
els were made before steps were taken 
eliminate this factor. Costly the 
loss these data were, MOR values 
affected the folding and curling 
the flakes could not logically in- 
cluded analysis the effects 
the three main variables. 

Two other variables that wer: 
known operating but whose 
fects could not removed either 
statistical techniques, the 
tion data will discussed next. 

Attempts were made 
the resin over the surface area th: 
flakes uniformly possible. 
was particularly difficult long flakes, 
and the resulting poor resin distribu 
tion thought the cause th: 
large number shear failures the 
4-inch flake-length group. The 
resin used throughout the study was 
stained with pyronin dye give 
visual indication resin distribution. 
Most flakes had some resin 
per cent their surface area. 
Sixty-five per cent coverage was about 
the minimum and 100 per cent was 
maximum. Observation under binocu- 
lar microscope revealed 
tended deposited any loose 
fibers torn from the surface; however, 
loose fibers were present small 
degree the 0.050-inch thickness 
group only. Variation resin cover- 
age appeared distributed through- 
out the experimental design 
random fashion. 


Medium High 

2121 2474 1534 753 3835 1886 741 5513 2901 2381 
Av. 2477 2520 1548 826 3642 2548 1832 622 4832 2981 2378 
4038 3567 1607 1263 4889 4136 1955 1570 3657 3633 2754 
3433 3711 2122 916 4893 3664 2109 1556 3915 3952 
3506 3589 2278 2266 2643 2133 4899 5559 4042 
Av. 3783 1586 1952 4308 5459 2898 2240 4809 5756 3994 
954 1814 1667 6274 4379 2696 3655 7198 5068 

3 1Failures occurred in horizontal shear. Modulus of rupture was computed by means of the maximu load at shear failure. 
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Fig. 8.—Pattern followed cutting 
specimens. 


The quality the flake surface 
considerably, 
marily upon flake thickness. Flakes 
0.006 and 0.012 inch thick had sur- 
faces comparable well-planed lum- 
ber. The surface quality flakes 0.050 
inch thick was comparable surface 
sanded with coarse grade sand- 
paper. The absence anything similar 
veneer-lathe pressure bar the 
flaking equipment was responsible for 
much this and also large amount 
checking the side the 
flakes. 

Flakes 0.025 inch thick were in- 
termediate surface quality. Since sur- 
face quality varies systematically with 
flake thickness, the effects that are ap- 
parently due changes flake thick- 
ness also include the effects chang- 
ing surface quality. The importance 
surface quality determining strength 
not well understood yet, and 
attempt will made separate this 
effect from that flake thickness. 

determine whether not 
changes thickness, length, and resin 
spread had statistically significant ef- 
fects upon MOR, analysis vari- 
ance technique was used. preliminary 
analysis was performed based the 


Table 3.—ANALYSIS VARIANCE CORRECTED MODULUS RUPTURE DATA’ 


Degrees 
Sum 
Source squares freedom 
Main effects 
Resin 4,078,668 1 
Two-factor interaction 
587,174 
4,775,764 
Three-factor interaction 
Resin—Length——T hickness_ 379,817 6 
Within 7,014,514 


Mean Term against which 
square effect was tested 


4,078,664 Combined inter- 
21,128,876 21.22 ~=action and error term 
28,471,770 Length thickness 


interaction 
195,725 N.S. 
N.S. Combined inter- 
795,961 3.223 action and error term 
63 ,303 N.S. error term 
292,271 


data free the effect flake curling included. 


2Indicates significance per cent level. 
3Indicates significance at 5 per cent level. 


corrected MOR values from all boards. 
This resulted highly significant 
three-factor interaction. This was 
readily explained, not true inter- 
action, but the effect fourth 
variable, namely the folding and curl- 
ing flakes previously mentioned. 

second analysis including only 
MOR values known free this 
effect was performed. This necessitated 
the elimination the entire low resin 
spread block, and the 0.006-inch flake 
thickness column the medium and 
high resin spread blocks. The results 
this analysis are summarized 
Table All main effects are signifi- 
cant less than the one per cent level, 
and thickness—length interaction was 
significant the per cent level. All 
other interactions were not significant. 

The main effects flake length, 
resin spread, and flake thickness are 
shown graphs and respec- 
tively Fig. 10. Those which 
were affected the folding and curl- 
ing flakes were not plotted. 
seemed reasonable view the sig- 
nificant thickness—length interaction 
and the rule thumb regarding 
length thickness ratio mentioned 
earlier that strength might correlate 


well with the ratio length thick- 
ness. Graph Fig. shows line 
fitted eye plot MOR against 
length thickness ratio. 

Graph Fig. shows con- 
tinuous increase MOR flake 
length increases from 0.5 inches. 
The increase averaged about 1000 psi 
per one inch increase length the 
range 0.5 inches. Beyond 
inches, the rate increase was about 
half this amount. This reduction due 
part the large number shear 
failures that occurred the 4-inch 
length group. The true MOR would 
undoubtedly have been somewhat, 
not materially, higher. This group 
tests would bear repeating with speci- 
mens that could tested the nor- 
mal 18-inch span, thus reducing the 
shear stress the neutral plane. 

Oddly enough, increasing length 
means strength ap- 
pears more effective with the 
thinner flakes, even fairly high 
length thickness ratios. 

Graph shows that resin spread 
has surprisingly small effect upon 
MOR. Altering chip geometry 
increase the length thickness ratio 
either increasing length reduc- 


Fig. 9.—Appearance finished board manufactured from each flake size. 


Board No. Flake size, In. 
0.5 0.006 


FOREST PRODUCTS JOURNAL 


Board No. Fiake size, In. 
0.025 
.050 
.012 


Board No. Flake size, In. 
0.050 
.012 
.025 
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CORRECTED MODULUS OF RUPTURE 


Low MEDIUM HIGH 
RESIN SPREAD 


CORRECTED MODULUS OF RUPTURE 


RATIO 


Fig. 10.—Curves showing the relationship between modulus rupture and experimental 
variables. Numbers identifying each curve refer flake size (length and thickness 
inches), and letters indicate resin spread (low 3.27 medium 6.54 


high 13.07 


ing thickness would more effective 
increasing strength than would in- 
crease the resin spread. Reducing 
thickness would require increase 
per cent resin used, whereas in- 
crease length would not. Since 
resin major item the cost 
manufacturing particle board, increas- 
ing length might advantageous 
the attendant problems resin appli- 
cation, handling, and forming can 
dealt with less cost than would 
incurred increasing resin content. 


Graph shows rapid increase 
strength thickness increases from 
0.006 about 0.025 inch, and less 
rapid decrease between 0.025 and 
0.050 inch. must born mind, 
however, that these curves may af- 
fected considerably systematic varia- 
tions surface quality the flakes 
thickness increases. addition 
the effect surface quality, the de- 
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crease strength with increase 
chip thickness may attributed 
decrease the pliability the thicker 
chip resulting poor mating the 
chip surfaces, the presence 
pronounced stress concentrations the 
gaps occurring the ends the 
thicker flakes. This latter explanation 
was advanced who reported 
that the use tapered flakes elimi- 
nate these gaps resulted substantial 
increases bending strength. 


The trend graph con- 
tinuous increase MOR length 
thickness ratio increases. This trend 
indicated the line fitted eye 
these points. optimum length 
thickness ratio indicated these 
data. Table particle geometries 
are ranked order their perform- 
ance measured MOR with the 


Clark, 1955. new dry process mul- 
ti-ply board, Forest Prod. 5:209-213. 


PARTICLE GEOMETRY BASED 
LUS RUPTURE AND PARTICLE 
LENGTH THICKNESS RATIO 


Length 

Flake size, thickness 
Rank MOR inches ratio 
0.012 x 4 333 
-025 x 4 160 
-050 x 4 80 
-012 x 0.5 42 
Ee .050 x 2 42 
-025 x 1 42 
-025 x 0.5 20 
.050 x 0.5 10 


length thickness ratio each 
ometry indicated the last column. 
fairly close relationship between MOR 
and length thickness ratio 
ent. also interesting note tha:, 
within length thickness ratio class, 
thinner flakes seem perform better. 
the other hand, increased pliability, 
better mating thin flakes, and the 
absence gaps the flake ends 
entirely responsible. 


Attempts define empirically the 
nature the relationships 
logarithmic, reciprocal, some 
bination the two were largely 
unsuccessful. 


Conclusions 


ables entering into the experiment 
here, the extension the results 
this investigation the general situa- 
tion risky. Neverthless, the follow- 
ing conclusions seem justified. 


Longer flakes give higher strength 
length would effective and eco- 
nomical method increasing strength 
without increasing resin content the 
many mechanical problems handling 
long flakes could overcome. 


Resin content, though easily 
varied, not effective flake size 
for controlling the strength bending 
flake-type boards. 


The application resin the 
basis particle surface area rather 
than weight appears reasonable 
method separating the effects 
particle geometry from resin spread 
experimental work. 


Flake thickness may consid- 
ered very important determining 
strength bending spite the fact 
that, this experiment, the 
effect was confounded with 
quality. 

Strength fairly well related 
the length thickness ratio 
particles, and shows continuous in- 
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Guided mobile radio, this rugged 4-wheel-drive truck can 
anywhere, any time.” 


Unattended radio repeaters operate even when buried 


Mobile Radio... 
NEW TOOL LOGGING OPERATIONS 


Director Planning, Potlatch Forests, Inc., Lewiston, Idaho 


The use radio not matter buying apparatus, but 
gaining the privilege use specific radio channels that are 
public resource. FCC not only issues licenses for technically regulating 
radio systems, but also specifies the nature communications and 
the extent its use. Protection life and property takes first 
priority. The cost $600 per mobile unit may seem high, but the 
gain single emergency often justifies the total expense 


radio system. 


ORLD WAR INTRODUCED new 

era and the mobile concept 
communications. Bombers, fight- 
ets, ships, tanks, infantry, guns and 
supplies were moved toward objec- 
tive coordinated and timed the one 
tool—mobile radio. Never before 
history had such concentration been 
possible warfare, nor had warfare 
ever before become mobile. World 
War was fought the land, sea 
and the air through mobile radio. 
Most this occurred quite unknown 
slightly heard and appreciated 
the general public. the war drew 
conclusion, stories began break 
the many heroic events the 
world-wide battle field and always, 


Session Logging, FPRS 
12th National Meeting, held June 22-27, 1958, 
Madison, Wis. 


The Author: Robert Olin 
holds electrical en- 
gineering from the Univer- 
sity Idaho, and has held 
various positions with Pot- 
latch Forests both mill 
and woods engineering. 
termountain Logging 
ference. 


the background, was the coordinator, 
mobile radio. 


Prior this war, police radio was 
about the only public concept mo- 
bile radio. During the period just 
prior and during World War II, 
great segments the logging indus- 
try abandoned its horse and hand 
methods favor modern construc- 
tion machines, heavy trucks and trac- 
tors adapted logging. Throughout 
the war, these new-type logging 
chine operators working remote for- 
ests were constantly plagued the 
lack communications gain sup- 
plies, assistance, and repair parts for 
their new fleets improvised ma- 
chines. There were inefficient, mechan- 
ical troubles contrasted with high pro- 
duction demands the war. Many 
loggers recognized the need com- 
munications. few sensed the similar- 
ity between directing logging job 
flung over hundreds square miles 
mountains swamps with minimum 
network roads being comparable 
the movements the military. Co- 
ordinated communications was essen- 


tial mobile machine logging, and 
the new war-time two-way radio 
seemed the answer. 


Radio Public Resource 


Loggers who wanted radio found 
road-blocks. they got radio li- 
censed, turn specified new in- 
tangible thing called radio channel 
defined technical terms. Trying 
unravel the technicalities licensing 
procedure for radio was enough dis- 
courage anyone already dismayed 
the new mechanical intricacies new- 
type logging machines. 

committee was formed the 
Pacific Logging Congress the West 
Coast investigate the practical pos- 
sibilities loggers getting mobile 
The Federal Communications 
Commission and their patient staff 
gave kindly advice this forest in- 
dustry radio committee the proce- 
dures and details gaining the priv- 
ilege using two-way radio. was 
soon evident that was not 
“privilege use” very small seg- 
ment public resource known 
radio channels, which was controlled 
the Federal Communications Com- 
mission (FCC). Public interest, con- 
venience, and necessity had 

roved and continuously lived 
under the Federal Communications 
Act 1934. 

The radio committee accepted this 

challenge. They were assigned tem- 
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porary use certain channels while 
the industry formed national organ- 
ization. The committee was sponsored 
the Forest Information Council and 
the Pacific Logging Congress. Loggers 
learned for the first time that they 
gained the privilege using radio not 
buying piece intricate, compli- 
cated electronic gear, but first earn- 
ing privilege using public re- 
source manner compatible with 
public interest. This meant that, 
times public emergency and deal- 
ing with employees the industry 
the public, was necessary always 


consider their welfare and safety and 


use mobile radio first protect life 
and property. 1949, FCC created 
the Forest Products Radio Service. 


Forest Industry Radio 
Communications 


Today, the National Executive Com- 
mittee the resulting organization 
radio-using logging industry members 
called Forest Industries Radio Com- 
munications (FIRC), and guides the 
day-by-day contact between forest in- 
dustry members and the FCC. The en- 
tire engineering detail assigning 
mobile radio channel any particular 
logger industry user must clear 
through division office FIRC be- 
fore the Federal Communications 
Commission considers the 
request for radio station license. This 
office maintains all the license rec- 
ords and engineering data for every 
private forest industry radio system 
the United States. 


The nation divided into four divi- 
sions: Eastern, Southern, Lake States, 
and Western. separate voluntary 
committee guides the affairs each 
division recommending individual 
company channel assignments. Policy 
development and coordination divi- 
sional efforts are carried through 
the national office located Eugene, 
Oregon, and operated Secretary- 
Manager, directed the National 
Executive Committee. All 
dustry radio users potential users 
are considered members FIRC. 
Those that pay small annual fee for 
each radio they operate become vot- 
ing members and directly participate 
the affairs the organization, and 
receive services addition channel 
recommendations. 


Use Radio 


People not acquainted with mobile 
radio worry about the technicalities, 
electronic terminology, and the un- 
known complications maintaining 
such equipment. These worries and 
fears are unfounded. The high degree 
manufacturing skill and sales-engi- 
neering know-how built into well- 


50-A 


known and reliable makes equip- 
ment make possible the purchase 
mobile radio system package. 

Next, the maintenance usually 
well handled those manufacturers’ 
operating their 
own shops, some the great 
army electronic technicians trained 
the government during the war 
period now running their own shops. 
The FIRC committee gains your priv- 
ilege using mobile radio in- 
dustry, then aids with license applica- 
tions, rule changes, and forth, thus 
simplifying the procedures for the 
logger. The maintenance handled 
local technicians the 
choice. Therefore, the use mobile 
tadio has become commonplace 
the use tractors the forest in- 
dustry. 


Government Limits Radio Uses 


Part every government grant 
radio license indicates the type and na- 
ture communications that can 
transmitted stations operating un- 
der that license. Profanity, false sig- 
nals, and other illegal signals are 
strictly barred under heavy federal 
penalties. The forest industry lim- 
ited general rule that permits 
“communications necessary 
dental the operation the busi- 
giving first priority the safety 
and welfare its employees, the pub- 
lic, and protection property. Per- 
sonal communications and other for- 
eign types communications for third 
parties are definitely not permitted. 
FIRC has Operators Manuals guide 
your use radio. 


Forest Industry Radio Uses 


The many favorable and useful ap- 
mobile radio are limited 
the ingenuity the They 
are without limit. first importance 
that gaining assistance for those 
that are injured lost the forests. 
Roads are cleared for ambulances 
for emergency runs doctors. Air- 
planes are frequently called trans- 
port injured persons hospitals. 
estimated that least ten lives are 
saved every year industrial forests 
due the time gained through rapid 
communications mobile radio. The 
second primary use that fire pro- 
tection work. Fires can detected, 
but unless adequate help can reach the 
fire quickly the loss can great. Mo- 
bile radio plays two parts, first 
sounds the alarm those detecting 
the fire and measuring its severity. 
Next mobilizes men, machines, and 
subdue and control 
the fire. mobilizes supplies and re- 
serve equipment back the first 
line fire defense. The effectiveness 
quite like that the military, where 


all forces become fluid and flow to- 
ward the target area. 


Beyond these emergency uses come 
the routine business tree farming 
and logging. Machine breakdowns 
and repairs are one constant source 
emergency. Direction crews and 
shifting machines from one area 
another are accomplished one su- 
pervisor working from his car pick- 
the area, even though may 
never reach the site where the changes 
occur. Routine administrative matters 
and procurement necessary parts 
and supplies take the last place the 
category priorities, but aid tremcn- 
dously justifying the cost mobile 


systems. 


Radio Equipment 


Mobile radio systems vary greatly 
complexity. Usually there home 
base station, which may located 
type signal transmission, 
times this base station antenna must 
top near the headquarters office. 
radio equipment high 
land wires the office. Another 
radio system that would displace the 
land wires used where land wires 
are too expensive, this being called 
control Large systems may 
quire several base stations ade- 
quately cover the logging operation, 
and many instances these sta- 
tions are tied together means 
secondary radio channels assigned for 
that specific base-station use. Normally 
service mobile service that 
restricts base stations communicate 
with mobile units communications 
between mobile units. 


Mobile radios can installed 
any battery-powered vehicle. Low- 
power mobiles, called pack-sets, carry 
their own battery power dry 
Range communications controlled 
many factors, but the usual distance 
miles from the base station, 
although there are many exceptions 
and qualifications this figure. Some 
radios are installed log trucks, 
log-loading machines, may set 
temporary base stations with 
mobile 
plant power them. rivers where 
logs are boomed, the loggers can 
forest industry radio the 
boat’s operations. The airplanes that 
are used for fire detection othe: for- 
estry purposes can also ped. 


Radio Costs 


The average mobile radio 
tween $500 and $600 installed Cat 
truck. The simple base station with 
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antenna and necessary equipment 
run between $1,000 and $1,500. 
Tiis base station price will in- 
when remotely controlled 
some mountain top where weather 
ments require better housing. Low- 
short-range 
sets may purchased for little 
$300. Such pack-sets are invaluable 
fire lines. Maintenance costs vary 
with the local availability and 
FCC licensed techni- 
cians that are required. may range 
anywhere from $20 per set, per 
month, depending type service 
and equipment, with the average 
about $12 per set per month. 

Many firms report that the savings 
single emergency situation 
have frequently paid for their entire 
radio system one experience. Mobile 
radio has become indispensible tool 
private forestry. Men employed 
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the industry remote forests 


adequate contact with medical and 
emergency assistance from the outside 
world, and the only tool which 
the complex machinery logging can 
efficiently coordinated the 
rugged job removing timber from 
the forests. 


Electronic Forestry Future 


The future the uses radio 
forest industry tool are brilliant. 
new-type beamed radio, known mi- 
crowave, provides new possible tool 
for coordinating forests, mills, offices, 
and machines. The forest industry 
natural adopt accounting machines 
and electronic-brain devices its com- 
plex job growing and harvesting 
trees and producing this timber crop 
into products. Microwave and 
mobile radio will provide the means 
assembling huge quantities data 


Vice-President and Technical Director, Synvar Corp., Wilmington, Delaware 


The advantage foamed resin lower cost. effect, air 
inert gas serves filler, which escaped during bonding without 
harmful effect. foam more stable than 
foam. Spread should between and pounds per thousand 


square feet single glue line. 


IDEA and actual investigation 
the use resin the form 
not new. began even prior 
World War II. The original idea was 
born Germany, where the present 
urea-formaldehyde resin was also de- 
veloped and adapted for plywood 
bonding. 

The interest-and the basic reason for 
this interest the development 
foamed resin was the same years 
ago today. These basic reasons are 
economic nature. The urea-type 
was immediately accepted 
almost ideal resin for use the wood- 
working field, and was enthusiastically 
The only drawback was the 
cost, controlled the high cost 
materials that time. Various 
fillers and extenders have been tested, 


Presented the Sec- 


Meeting, held Nov. 30, 1957, Roanoke, 


Author: Leopold Bornstein graduated from 
University Prague, Czechoslovakia, and 
well-known the European phenolic and 
resin industry before came the 
States. Bornstein founded Synvar Corp. 


but was found that they either re- 
duce the the bond, are 
short supply, are still too expensive. 


similar situation exists today. Al- 
though the cost raw materials 
rather low today and the cost the 
resin its lowest level, still the 
competitive situation the finished 
product requires fractional cost con- 
trol each the components, includ- 
ing the resin. the same time, how- 
ever, when prices the finished 
goods are the down grade, the 
quality level climbs. Therefore, the 
competitive struggle involves not only 
the price, but also the quality. 


The problem facing resin-adhesives 
the same. The cost the adhesive 
can hardly down; therefore the 
question is, use the most 
economical and efficient way without 
imperishing its bonding properties and 
meeting the high quality standards 

Foaming the adhesive before its 


use seems offer the ideal solution. 


represents entirely revised ap- 
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that can entered into business ma- 
chines, computed, and the answers re- 
turned extremely low cost with 
great reliability. The problem and the 
techniques are yet developed, but 
the real values the use radio 
still lies ahead for the industry. 


Discussion 


Winer (Yale School For- 
estry): You mentioned that only one 
five wishing use radio assigned 
channel. How does the FCC decide 
who gets the channels? 

Mr. Olin: Assignment channels 
based evaluation the appli- 
cant’s need, and how the assignment 
would serve the public interest. Avail- 
ability channels limited, and 
many areas there just aren’t enough 
around. This creates real problem 
establishing priorities for assign- 
ments. 


proach the formulation and action 
the resin glue. can readily see 
this when compare the foam for- 
mulation with standard one such 
generally adapted the industry now. 
The standard urea-formaldehyde resin, 
supplied the present time 
various resin manufacturers, can 
used only with great difficulties 
due its excessive penetration. This 
especially true the common hot- 
operation, where the resin be- 
comes excessively thin under the in- 
fluence heat. 


This penetration can controlled 
only certain degree compound- 
ing with suitable curing-catalyst, 
which will promote greater polymer- 
ization speed (cure) and thus reduce 
penetration. This approach, however, 
results danger precure and 
sacrifice other properties, such 
pot life assembly time. 


Fillers and Extenders 


The only remaining way the use 
suitable fillers and extenders which, 
the same time, reduce the cost 
the resin-glue mix. Shell-flours have 
been introduced, and their use bene- 
ficial bodying the resin and thus 
reducing the danger over-penetra- 
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Fig. 1.—Urea-formaldehyde glue mix before addition 
the foaming catalyst. 


tion and difficulties such bleeding 
and staining. the glue formulation 
not carefully controlled, the resin 
usually filtered out selective absorp- 
tion, leaving shell-flour the glue 
line. However, the main problem with 
shell-flour that only very limited 
amount can used obtain work- 
able mix and satisfactory bond. 
Shell-flour therefore used rather 
aid control the performance 
the resin glue. 

Cereal flours represent the generally 
accepted extender used various pro- 
portions throughout the industry. Flour 
will unquestionably reduce the cost 
the resin mix considerably. Flour re- 
acts with the urea type resin and there- 
fore cannot completely filtered out 
from the glue line the fillers are. 
The flour also helps control the pene- 
tration. the other hand, however, 
flour presents serious problems. Flour 
very non-uniform due natural 
reasons. varies from supplier sup- 
plier, from season season, and even 
from batch batch. Flour requires 
least equal amount water give 
consistency. This addi- 
tional water then released sub- 
stantial proportions the glue line 
and veneers, adversely affecting the 
the finished construction 

weakening the fibers and affecting 
the dimensional stability. Flour slows 
down the reactivity the resin, which 
means slows down the cure. Flour- 
extended resin definitely has lower 
and gives bond susceptible attack 
various fungi and bacteria, and de- 
teriorates under unfavorable climatic 
conditions. 

The most important problem, how- 
ever, that the spread. Flour has 
bonding properties, and inter- 
feres with the flow the resin under 
pressure and heat and consequently 
with the transfer. overcome these 
difficulties and have 
amount resin the glue line, 
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necessary apply higher spreads. 
glue mix per 1,000 square feet 
single glue line causes excessively 
thick glue line, introduces too much 
moisture, and reduces the service life. 
Heavy spreads and wasteful practices 
make any cost saving extending 
glue lines rather questionable, addi- 
tion the risky quality the bond 
and service life. 


Extension with 


This situation called for adhe- 
sive that could give all the benefits 
low-cost extension and yet could 
maintain the higher quality the 
product. Extension with air inert 
gas seemed present ideal ap- 
proach, Resin applied foam form 
offers increased volume 
phase when this volume needed. 
This volume shrinks the glue line 
soon the job completed without 
causing any adverse effect whatsoever. 
these modern times, the foaming 
technique very popular, and ap- 
plied various fields when in- 
crease volume desirable, such 
the field insulation. 

view these obvious benefits, 
question frequently being asked, 
“Why was this idea, which was con- 
ceived about years ago, not prac- 
ticed wide The explana- 
tion not single one. fact that 
being practiced some countries, 
such England, Germany, and Russia, 
and, greater extent, Finland, 
which especially known for its high 
plywood. also fact that 
foam extension not simple 
may sound. requires great deal 
development and educational promo- 
tion work out all the details, 
formulate mix that fit particular 
conditions existing various plants 
and adjust the existing equipment, 
existing techniques, 

Since there significant past 
present history the use foamed 


Fig. 2.—Glue mix two minutes after the addition 
the foaming catalyst. 


resin glue this country, this 
will refer the approach our 
extended adhesive. undertook the 
task studying the reasons for the 
parent resistance the use 
extended resin and the apparent re- 
sults that have generally not been tco 
encouraging the past. The 
offered perfected method are very 
great, almost striking, and believe 
that eventually everyone will sold 

The pioneering both difficult and 
expensive, and requires coordinated 
work, patience, and the interest 
both the supplier and user. The varia- 
tions plant conditions are great 
that almost impossible obtain 
perfect results right from the start. 
Some initial disappointments, and even 
some initial failures, are ex- 
pected. Some answers can only 
found the plant and some ad- 
justments made the spot. The ulti- 
mate results are most encouraging, 
however, and pay for themselves both 
savings and quality. 

The original approach foaming 
the urea resin was take conven- 
tional resin syrup and beat 
under high-speed agitation until cer- 
tain volume increase took place. This 
method presented several short-com- 
ings and disadvantages. 

all, special high-speed 
agitator was necessary foam the 
resin, Additional equipment such 
intermediate storage tank for the 
foamed resin was part the setup. 
Furthermore, the performance 
pended too much the 
and the amount foam. 

During hot weather, the viscosity 
the resin dropped and the result 
foam had tendency become 
thin, permitting the beaten-in air 
escape leave more less 
tional resin. Under such conditions. 
was difficult control the 
overcome this condition, 
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spread had used. This was con- 
tradictory the main object foam- 
ing, which was keep the resin 
the surface the veneers and, 
coing this, achieve economical 

additional disadvantage that 
foam has relatively 
short stability and that the resin has 
foamed. The foamed resin cannot 
for period time such as, for 
overnight. Once the foam 
disappears, the resin must returned 
the foaming equipment for re- 
peated cycle. 


The non-uniformity the foam 
and the resulting variations 
formance have been mainly responsible 
for the limited interest and acceptance 
the foaming method. review 
these short-comings indicated dif- 
ferent approach the foaming prob- 
lem. 


High Molecular Weight 


First all, seemed that the resin 
should formulated different 
way for the foaming application rather 
than the conventional type. 
particular, such resin formulation 
structure—not .only able 
hold the foam under wide tempera- 
ture range, but also rather 
independent the character the 
itself. other words resinous 
material was formulated which it- 
self has low penetrating properties and 
will work quite well, even without 
The foam important and 
valuable technical and economical aid 
rather than the prime object. The 
foam helps only obtain the optimum 
performance and reach the ultimate 
goal. 

Another alternative such resin 
especially tailored obtain the fullest 
benefit from foaming would use 
standard resin and prepare for the 
foaming job. This could accom- 
plished modifying the standard re- 
sin before use using various addi- 
tives give higher molecular 
structure. The present experience, 
however, shows that such com- 
pounded resin inferior the resin 
“tailored” for foaming. 


Another endeavor was eliminate 
the use special equipment. The spe- 
cially formulated resin makes the use 
high-speed agitator unnecessary, 
since this resin holds the foam. The 
mixer conventional speeds. There 
technical objection against the use 
air for foaming purposes with the 
resin. This air can beaten 
with the help lightening agita- 
released from compressed-air 


inder. was decided, however, to. 


FOREST PRODUCTS JOURNAL 


Fig. 3.—Spreading with the foamed resin glue. 


use chemical foaming method with 
the help gas formed 
through the action the foaming 
catalyst the curing catalyst and 
partly the resin itself. This gas 
therefore formed right the resin mix 
itself, and surrounds almost every re- 
sin particle. almost impossible 
accomplish this introducing gas 
from outside source. The minimum 
amount gas also used. the 
same time, the foaming catalyst acts 
buffer and can used along with 
the curing catalyst for controlling the 
curing speed, pot life, assembly time, 
and the degree flow and penetra- 
tion. The especially formulated resin, 
together with the use gas-forming 
catalyst, special feature this 
approach. 

foam, the foam more 
stable. certain amount foam can 
observed even after over-night 
storage, depending existing condi- 
tions and formulation the mix. 
Internally formed foam finely dis- 
tributed throughout the mix after 
many hours storage. Furthermore, 
such stored resin can easily re- 
foamed the original state 
additional small amount the 
foaming catalyst and als~ possibly 
curing catalyst. This refoaming can 
done prior use simple mixing 
with the help wooden paddle. 
was also observed that the addition 
foaming catalyst this late stage has 
rejuvenating action the resin, and 
lowers its viscosity. The chemical foam 
can easily controlled suit the 
penetration requirements the wood 
species used. foam can 
used denser woods, such as, oak, 
maple, birch, and forth promote 


some penetration for proper bond. 
foam can created pre- 
vent excessive penetration absor- 
bent species. rather difficult 
achieve such control with 
foam. 

The formulation the glue mix 
very simple and very conventional. 
Necessary components, such 
resin, the curing catalyst, and the foam- 
ing catalyst, are mixed together. The 
foam forms almost instantly—as soon 
the foaming catalyst introduced. 
The resin mix can used imme- 
diately, can left for period 
time, depending the formulation 
and the ratio catalysts. 

ited amount filler extender 
emphasize certain properties, 
further reduce the cost the mix. 
Prime conditions for the use flour 
are keep the penetration 
glue minimum. Such condi- 
tions are created very porous, ab- 
sorbent, dry wood. 

the case rough cuts and un- 
even surfaces, case low avail- 
able pressures, advantageous 
thicken the mix and thicken the 
foam filling the resin rather than 
increasing the spread. The foamed 
mix then transferred onto conven- 
tional rubber roll spreader any 
means, such gravity flow circulat- 
ing pump. also possible spray 
the foam with excellent results the 
use conventional spraying equip- 
ment. The foamed resin shows behav- 
ior similar any other foamed mate- 
rial. 

The resin loaded with gaseous par- 
ticles appears quite heavy and 
thick standing. This consistency, 
however, only apparent one and 
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misleading since, soon the 
material stirred, the arrested gaseous 
particles can escape freely and the 
foamy material becomes thin. evi- 


dent, therefore, that the amount and 


the apparent viscosity can con- 


trolled agitation. For instance, foam 


fed the roller gravity flow will 
thicker than that transferred 
circulating pump. The rotation the 
spreader with its mixing action keeps 
the foam free-flowing and trans- 
ferring condition. The specially for- 
mulated resin with its large molecular 
character retains finely distributed gas 
particles for long time even under 
agitation. 

common knowledge that 
proper and uniform spread almost 
the most important condition for ob- 
taining quality bond; otherwise, the 
resulting bond will starved, spotty, 
crazed. Therefore, the condition 
and workability the spreader 
utmost importance for the proper per- 
formance the foamed resin, since 
both the economy and quality depend 
the amount and the 


spread. 


Up-to-date experience shows that 
the spread recommended for chem- 
ically foamed resin the type devel- 
oped and described above should range 
between and pounds per thou- 
sand square feet single glue line. 
Such low spread can easily ob- 
tained with foamed resin and uni- 
formly controlled spreader 
proper conditions, with 
grooves per inch, used. Beside the 
condition the spreader, the condi- 
tion the veneer critical for proper 
results with such low spreads. The ve- 
neers should flat, smooth, and have 
the proper moisture content. With all 
these conditions satisfied the required 
bond completely satisfactory every 
respect and even superior the bond 
obtained with higher spreads. The 
foam what makes possible use 
low-range spread. soon the 
spreading completed, the main task 
the foam extender ends. Soon 
after spreading, the foam spreaded 
veneer collapses, and the gas particles 
escape readily, leaving only minute 
balloons gas, which help keep 
the resin the surface. This the 
other task the foam. Otherwise the 
resin film deposited veneers more 
less continuous. 


The curing catalyst takes over the 
action, and the molecules begin ad- 
vance thus preventing the resin from 
sinking into the wood. Traces the 
gas and the foaming catalyst break 
down completely under the tempera- 
ture the press, and the curing pro- 
ceeds conventional way with pres- 
sures, temperatures, and time schedules 
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similar those recommended for 
commercial urea resins. 

Numerous field and control tests 
have shown that properly applied, 
foam-extended resin, used under prop- 
conditions, gives excellent bond 
when tested both dry and after immer- 
sion water. most cases, the bond 
was actually superior, proving the 
known fact that the quality the 
bond never depends the amount 
spread, but rather the amount 
resin binder deposited the glue line. 
The quality the bond will depend 
also the quality the binder depos- 
ited this glue line. For instance, 


customary spread pounds per 


thousand square feet single glue 
line resin mix the composition 
100 pounds per cent resin, 
pounds flour, and pounds 
water should leave pounds resin 
solids this pound spread. The 
same amount solids deposited 
the glue line pound spread 
foamed resin used. And yet the 
glue line will not contain any flour, 
which not only does not contribute 
but even damages the quality the 
bond, and will not exces- 
sive amount water, which would 
absorbed the wood with undesir- 
able results. 


Here again, field experience has 
shown that even lower spread 
pounds and consequently lower 
amount resin deposited the glue 
line foamed resin actually gave bet- 
ter results because the resin was not 
absorbed the wood the case 
the flour-extended mix. remained 
where should—in the glue line. 
known that excessixe extended 
spread damaging. Only enough 
spread needed facilitate the 
adjoining surfaces. 


Exposure tests panels about 
year old show 
under atmospheric well under 
aging conditions. three-ply 
birch veneer exposed outside ele- 
ments for period months has 
still passed the cycle soaking and 
drying required the commercial 
standard specifications. The dry sheer 
strength averaged 400 psi with per 
cent wood failure. 

the cost and properties the 
foam extended glue-line and the fin- 
ishea product, typical formulation 
foam-extended resin follows: 


100 parts weight resin 

parts weight water 

parts weight curing cata- 
lyst 

parts weight foaming 
catalyst 


The cost this formulation about 
cents per pound. The cost the 
same formulation modified with 


parts wheat flour about cents 
per pound. 
The cost conventional per 
cent urea resin extended with parts 
flour 5.5 cents per pound, and 
formulation with 100 parts flour ex- 
tension 4.5 cents per pound. 


Comparison Spread Costs 


The glue-line cost with conven- 
tional resin with parts extension 
$2.40; with 100 parts extension 
$1.90. The cost was figured the 
basis 45-pound spread, which 
below average. 

minimum spread pounds 
with unextended foamed glue 


pounds gives cost $1.75 The 
figures special resin reinforcec 
with melamine are still more econom 
ical. 

typical test panel 
containing poplar and 
and glued with foam-extended resir 
shows dry-shear test 450 psi anc 
100 per cent wood failure, and wet 
shear after hours immersion 
psi. and per cent wood failure. 

All panels tested passed the min- 
imum 15-cycles soak test 
Specification Type II. 


Advantages Foam Extension 


Some the advantages foam- 
extended resin, addition those 
already mentioned, are: 

Labor savings because the mix lasts 
longer because low spread used and 
therefore batch lasts for longer 
period time, and because *takes 
less time and effort prepare be- 
fillers and extenders—(thus 
gredients mix); less inventory, 
inventory flour other fillers; 
better water and fungi resistance; and 
better control.of water content the 
wood and, resulting better dimensional 
stability. 

Panels glued with the foamed resin 
were found flatter than those 
glued with standard formulation. 
The acidity the glue line lower, 
which contributes better stability 
time. Less glue line gives less hard- 
ness and less abrasion the tools. 

The foamed resin ideally suited 
for gluing other absorbent surfaces 
wood, such particle board, 
canvas, synthetic fibers, 
materials. 

resume, the experience 
foam-extended resin has been 
encouraging. all cases where 
difficulties initial failures have 
encountered, they could without 
improperly adjusted formulations, 
plain mistakes. 
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SURVEY ADHESIVES FOR 


Edge and End Gluing: 


Max Estep 
Research Chemist, American—Marietta Co., Seattle, Washington 


Nine adhesives and combinations adhesives are discussed. 
Given for each are physical characteristics, pot life and storage life, 
method mixing, approximate cost, color, and method curing. 


HAT EDGE GLUING? Edge glu- 

ing, whether veneer 
lumber, usually means the joining 
two more pieces wood gluing 
their longitudinal edges together. End 
gluing the joining two more 
pieces wood gluing their respec- 
tive transverse cross-sectional ends 
together. The common joint for edge 
gluing right-angle planer 
jointer cut, whereas the joint for end 
gluing may scarf joint, finger 
joint, butt joint, combinations 
thereof. 

There are several types machines 
used for both types gluing. Radio 
frequency, infra-red, clamp carriers, 
steam platen, and force fit are some 
the methods employed. Table 
shows several methods gluing and 
several types adhesives with nota- 
tion which adhesive can used 
with given machine. There are adhe- 
sives available for various degrees 
water resistance, color, strength, and 
cost. tabulation the most com- 


monly used adhesives shown 
Table 


Urea Resins 


Urea resin adhesives are supplied 
water-white opaque liquid plus 
separate powder liquid catalyst. The 
per cent non-volatile (PMMA), has 
pot life approximately two six 
hours 70°F., and storage life 
approximately four six months 
70°F. The adhesive prepared 
adding the catalyst the liquid resin 
and stirring until thoroughly mixed. 
The amount catalyst added the 
the liquid weight the resin. The 
mixed adhesive costs approximately 
cents per pound. The adhesive 
water-dilutable and can used with 


Presented the Fall Meeting the FPRS 
acific Northwest Section, held Oct. 7-8, 1957, 
Portland, Oregon. 


from the University Washington. 
A-M control chemist 1950, be- 
research chemist, and was appointed 
Adhesives Group Leader 1953. 
became Technical Service Group 
for customer services gluing problems. 


without extra water, depending up- 
manufacturers’ recommendations 
and particular use requirements. The 
color the mixed glue 
matched the color particular 
wood changing the color the 
catalyst used dye may added. 
Urea resin adhesives cure rapidly 
any the conventional hot methods 
such radio frequency, infra-red, 
steam platen, and are also room-tem- 
perature-setting. Urea adhesives are 
the most versatile glues now used for 
edge and end gluing. For very small 
quantities, there powdered mix 
urea resin and catalyst available 
higher cost. 


Fortified Urea Resins 


Standard urea resins can fortified 
improve water and heat resistance 
the cured adhesive. The amount 
fortifier added depends the 


mate properties desired, and will in- 
crease the cost accordingly. The adhe- 
sive prepared with regular urea 
resin catalyst mix, plus the addition 
fortifier, the fortifier may 
incorporated the adhesive manufac- 
turer. The mixed adhesive has color 
similar that straight urea resin 
adhesives, but can also colored 
match particular wood. The curing 
rate these resins generally slower 
than that the corresponding un- 
modified urea resins, particularly under 
radio-frequency curing. The cost 
these adhesives will depend, course, 
the amount fortifier added. 
excellent reference for the properties 
urea resins plus various percentages 
fortifier can found the issue 
the PRODUCTS JOURNAL 
February, 1955. Additional data also 
available from the Forest Prod- 
ucts Laboratory Madison, Wis. 


Melamine Resins 


Melamine resin adhesives are gen- 
erally supplied white, free-flowing 
cents per pound. Melamine adhesives 
are more expensive than urea resin 
adhesives but will produce colorless 


Table 1.—METHODS CURING VARIOUS ADHESIVES 


Method 


Room 
tempera- High Radio Quality 
ture tempera- fre- 
Type adhesive 70°F. ture quency Infra-red Interior Exterior 

Fortified urea-formaldehyde * * * 
Phenol modified resorcinol * * * 
PVA-urea-formaldehyde * * * 


*Normally 


Table 2.—-TYPICAL PROPERTIES EDGE AND END GLUES 


PMMA 

non- 
Adhesive volatile 
Per cent 

Urea resin___-_- 60-70 


Resorcinol resin. 
Phenol modified resorcinol resin__- . 60-60 
Double-application phenol-resorcinol 
Acid curing phenolic 


Polyvinyl acetate _ 


80-60 White 


Approx. cost 


Storage per pound 

Pot life life mixed 

Color 70°F. 70°F. adhesive 
Hours Months Dollars 

White 2-6 0.10-0.15 

Indefinite -20- .30 

Dark red 3-6 .70 

Dark red 3-6 6-9 .50 

Dark red 2-8 1-2 .45- .50 

Dark red 2-4 .20 

Yellow to 5-9 6+ -10—- .15 

brown 
Indefinite Indefinite -20— .30 


adhesives, such are available. Specific 


formulation. 
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exterior bond. These adhesives can 
added urea adhesives any propor- 
tion fortify the adhesive. 

These adhesives are not room-tem- 
perature-setting and must 
ance. The normal curing range from 
240 260°F. for two five minutes. 
The mixed adhesive light colored 
but can colored match partic- 
ular wood desired. The adhesive 
can cured hot pressing, radio fre- 
quency, infra-red, similar heating 
methods. Under comparable curing 
condition, such radio frequency, 
melamine adhesives are slightly slower 
curing than urea resin adhesives. 


Resorcinol Resins 


Resorcinol adhesives are generally 
supplied dark red purple liquid 
plus separate powder liquid hard- 
ener. The adhesive prepared add- 
ing the catalyst the resin and stir- 
ring until thoroughly mixed. The ap- 
proximate cost straight resorcinol 
adhesives cents per pound, 
which high, but the resultant glue 
line will meet rigid military and gov- 
ernment specifications for exterior use. 
The mixed adhesive room-tempera- 
ture-setting can cured hot 
pressing, radio frequency, infra-red 
produce exterior bonds. Pigments 
can added the mixed adhesive 
produce lighter color, but the bond 
still generally dark. Under compar- 
able radio-frequency curing conditions, 
resorcinol adhesives are slower curing 
than either urea melamine glues. 


Modified Resorcinol Resins 


Phenolic-modified resorcinol adhe- 
are supplied dark red 
purple liquid plus separate powder 
liquid hardener. The adhesive 
prepared adding the catalyst the 
liquid and stirring until thoroughly 
mixed. The approximate cost per 
pound the mixed adhesive 
cents per pound. The mixed adhe- 
sive fairly dark color, but can 
pigmented produce lighter 
color. Curing these 
70°F. preferably higher. However, 
exterior glue lines are produced that 
will meet military specifications. 

Corresponding cure rates radio 
frequency heated applications show 
that phenol-modified resorcinol resins 
cure more slowly than either urea 
melamine glues. 


Double-Application, Phenol-Resor- 
cinol Resins 


There also available double-ap- 
plication, phenol-resorcinol adhesive 
that supplied two-resin, two- 
catalyst system. Each component con- 
sists resin and catalyst; Resin 
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with Catalyst applied one side 
the joint and Resin with Catalyst 
applied the other side. When 
the two pieces are joined, each adhe- 
sive acts catalyst for the other. 
fairly rapid exothermic reaction takes 
place and bond formed. This 
adhesive room-temperature-setting, 
but can also cured hot pressing 
infra-red. The mixed cost this 
adhesive about cents per 
pound. 


Acid Curing Phenolics 


These adhesives are generally sup- 
plied dark red liquids with separate 


acid catalysts. The cost this adhesive 


varies between that urea and 
cents per pound. The adhesive pre- 
pared adding the catalyst the 
resin and stirring until thoroughly 
mixed. room-temperature-setting, 
and can also cured hot pressing, 
frequency, infra-red. The 
durability the glue line has yet 
the exterior class. There tendency 
towards more arcing 
quency gluing than with other types 
adhesives such urea melamine. 


Casein Glues 


These glues are supplied powders 
various colors from yellow brown 
black. The adhesive prepared 
adding the powder water and mix- 
ing thoroughly. short stand time 
necessary before use. The approximate 
cents per pound. The pot life casein 
glues varies from hours gen- 
erally, but can lengthened. The 
storage life 70°F. six months 
plus. Casein glues can used tem- 
peratures low 40°F. and over 
wide range moisture contents. The 
actual clamp time varies according 
the temperature, moisture content, 
and type assembly being glued, but 
generally several hours are required 
before adequate bond obtained. 
These glues produce dark glue line 
because the stain produced the 
high alkalinity the casein glue. The 
cured glue line produces high dry 
shear strength but only moderate 
water resistance. 


Polyvinyl Acetate Adhesives 


This type adhesive supplied 
milky white, water-soluble liquid 
that can used received added 
other types adhesives. The PVA 
room-temperature-setting 
duces high dry shear bond with low 
water resistance. The straight adhesive 
thermoplastic, has indefinite stor- 
age life and pot life, produces white 
glue line, and non-toxic. PVA 
used modifier urea melamine 


adhesives produce more flexible 
lue lines faster initial tack. The 
cost the PVA emulsion about 
cents per pound. 


Conclusion 


There wide variety adhesives 
available for either edge end glu- 
ing. The adhesive used for 
particular operation will, course, de- 
pend many factors. The preceding 
tables give general idea the types 
adhesives and their properties that 
are available for these appli- 
cations. recommended, however, 
that the adhesive suppliers con- 
tacted for specific recommendation 
for given gluing job. 


Discussion 


Question: What percentage elec- 
trolyte best for radio-frequency 
ing, especially relation arcing? 

Mr. Estep: The percentage 
from manufacture. Salt common 
electrolyte. While the percentage 
electrolyte affects the arcing 
ties the glue, there are other factors 
that are equally, not more, impor- 
tant, such the glue spread and the 
squeeze-out. 

Question: How are the normally 
alkaline (5% caustic) phenol resins 
for radio-frequency gluing? 

Mr. Estep: They are not good; 
was referring the urea formaldehyde 
resins. 

Question: use polyvinyl acetate 
glues medium-density overlays, and 
the squeeze-out creates 
lems. How much polyvinyl acetate can 
added urea-formaldehyde adhe- 
sive reduce the show-through 
hard lumps? 

Mr. Estep: About per cent 
needed. 

Question: With per cent 
still have problems the lumps 
not melting down and flowing prop- 
erly. 

Mr. Estep: too much polyvinyl 
acetate added, then you will lose 
other desirable 

you recommend adhe- 
sives for wood with moisture contents 

Mr. Estep: general, no, but 
depends somewhat how you wish 
cure the glue. one determined 
glue wood high moisture 
tents, then casein glue with 
clamp time might best. 

Question: Would you recommend 
gluing finger joints wood 
contents excess per cent? 

Mr. Estep: No. 

Question: Can you give estim. tes 
costs per unit glue line? 

Mr. Estep: Not off hand. depends 
too much the individual 
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FIVE WAYS CAN 


Preserve Our Wood 


Development Engineer, Preserving 
Division Koppers Co., Inc. 
Pittsburgh, Pa. 


can improve position 
developing better: sales techniques; 
variety sizes available; 
products for more specific purposes; 
techniques improve 
characteristics; and processes 
utilize wood residues 


ACCORDING WEB- 
STER, defined “to keep 
from injury destruction” from 
evil”; keep in- 
Synonyms are listed “guard’, 
“shield”, 
How many times 
have been told our diminishing 
wood markets, warned the ever- 
increasing inroads being made com- 
petitive materials, and admonished 
fend”, 
and our markets for 
personal career that has spanned 
only little more than years, every 
meeting men interested wood 
attended has resulted discussions 
the dwindling markets for 
wood, probably not extremely 
tash statement say that this 
common experience for every one in- 
terested and employed the wood 
industry, regardless his age span 
experience. 


The statistics that have been used 
show the declining per capita con- 
sumption wood and the equally dis- 


Presented Session Wood Preservation 
FPRS 12th National Meeting, held June 


The Author: Hoffman 
received BSF from Pennsyl- 
vania State University. was 
technologist with Fairchild 
Aircraft and Assistant Labora- 
tory Manager and_ Technical 
Representative with Timber En- 
gineering Co. before 
his present position 
55. 
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Pole-type construction has provided wide-open field for wood preserves. 


turbing gains competitive materials 
are manifold. All have heard 
them time and time again. 
cient say here that such statistics 
exist and that they are factual. Neither 
the statistics nor the conditions creat- 
ing them have been improved through 
mere repetition. This situation 
much like the old saw that everybody 
complains about the weather, but no- 
body does much about it. The problem 
diminishing wood markets, 
however, not quite complex nor 
insolvable. True, most com- 
plain about our wood markets, but 
something can done improve the 
situation and, what most encourag- 
ing, some few are doing something 
about it. 


Wood Has Been Cheap and 
Abundant 


our history, wood has been 
garded material great abun- 
dance. Further, its adaptability and 
versatility have resulted its being 
utilized nearly universal manufac- 
turing and construction material. 
have used wood 
nately; many instances not because 
was particularly well suited for 
specific application, but 
cause was available, inexpensive, 
adaptable, and perhaps because was 
also attractive. 

Our approach selling wood has 
progressed much the same way. 
have tried any selling all, 
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have stressed most its availability 
and its cheapness. that respect, 
have done good job. All too fre- 
quently today, the public does con- 
sider wood product “cheap”, 
the unfavorable connotation the 
word, and that the product may 
undesirable because made from 
wood. 


Wood: Competitor’s Yardstick 


How our competitors sell their 
products? the first place, they know 
their product, metal plastic. 
They its virtues and shortcom- 
ings. They know where can serve 
and serve well, and, large extent, 
they exploit those fields where 
best suited. They make every effort 
let the public know the outstanding 
features their product and rarely, 
either implication example, 
will they fail compare its perform- 
ance with that wood. Whether 
realize not, wood has become 
public standard— means assessing 
the worth another material. Unfor- 
tunately, wood standard not be- 
cause its excellence, but largely 
because its How many 
products made from competitive ma- 
terials can you list that have been 
advertised and promoted into 
businesses because will not rot’’; 
“they will not “they will not 
shrink nor not re- 
not have troublesome and 
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on? The list almost interminable. 
Yet, without question, who know 
little about wood can point out in- 
stances where wood superior, can 
made superior, the competitive 
material that replacing wood 
specific market. Nevertheless, wood, 
the raw material upon which and 
many others depend upon for our 
iivelihoods, has been and still being 
supplanted other materials, which 
all too frequently are not fundamen- 
tally superior. However, those materi- 
als are better applied, better exploited, 
better fabricated, better known the 
producer and seller, and better mer- 
chandised than have done with 
wood. 


fault and cannot blame our com- 
petitors for exploiting our shortsight- 
edness, our apathy, our aversion 
change, and our very real and inex- 
Much this has been said again and 
again past years one way an- 
other, but the passage time has not 
corrected the situation nor even allevi- 
ated any degree. Probably one 
the most apt explanations for the 
situation the wood industry finds itself 
today was given several years ago 
Bros., Inc. Mr. Dosker explained then 
that our industry was suffering from 
less true today. 

markets for wood? There are many 
things can do, just there are 
many things should stop doing, 
are keep our markets for wood 
and wood products. 


Past Practices Inadequate 


Without question, the abundance 
wood, its ready availability, its versa- 
tility, and its low raw cost are real 
and valuable selling assets. But they 
alone are not nearly adequate sell 
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Fig. 2.—Impreg filter press plates like 
this last three more times longer than 
untreated wood plates naturally durable 
species. 
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Fig. 1.—Imaginative design plus pressure-creosoted poles resulted this modern 
ski lodge Greek Peak, New York. 


wood nor maintain its markets. 
cannot continue sell wood the 
basis its abundance and low cost 
unless are willing content 
with only that part the market 
which these features will satisfy. 
cannot continue sell defensively and 
not expect producers competitive 
materials avail themselves the op- 
portunity exploit their products 
the expense wood. cannot con- 
tinue produce only wood prod- 
uct and expect compete with 
other materials that can and are 
more refined, more modified, and bet- 
ter engineered for specific purposes. 


Improved Products From Lumber 
Procedures 


the constructive side, the funda- 
mental but outmoded practice of. pro- 
ducing only boards and lumber the 
proved. Some progressive mills this 
country are still producing lumber 
their primary product but, addition, 
they are also producing specialty stock 
for purposes and even com- 
pleted semi-completed products 
their mill sites. They are making 
wood available form that more 
readily usable—they are putting 
little more effort into serving their 
customers and exercising little more 
care make certain that the wood 
satisfactorily meets the individual cus- 
tomer’s requirements. 

Koppers Co. makes use this type 
service. Certain our impregnated 
products require wood definite sizes 
and quality. Only being able 
purchase this material the form 
require can produce these prod- 
ucts and sell them competitive 
basis. were forced purchase 


lumber grade, cut out the 
can use, and add those 
costs our products, should 
very poor competitive position. 

are producing impreg fron 
which fabricate such items 
press plates and frames and 
vacuum filter leaves for use acid 
services. These products require 
sizes that cannot supplied under 
any existing lumber grades. Conse- 
quently, prepared our own rather 
simple quality and size specification, 
and progressive Southern pine mill 
supplying with material that per- 
fectly satisfies our particular require- 
ments. With this wood, are able 
produce filter components that give 
three more times much service 
untreated wood, but that cost only 
about half much competitive 
metal and plastic units, which are 
poised invade this market. 

stop consider the hardwood 
dimension business, realize that 
here entire industry that 
founded service industry—sup- 
plying ‘wood the size, shape, and 
quality required the customer. Why 
it, with the exception few out- 
standing lumber companies, that this 
type service not normal 
tice? Would not the fabricator 
product more inclined use wood 
were available him the ze, 
shape, and quality best suited 
his requirements 


Well-Designed Wood Products for 
Specific Applications 

strive capitalize the known 

tues wood—its beauty, 

strength, workabality, and 
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serve more satisfactorily. 


name few the many. But, addi- 
tion, must develop more products 
that really exploit the best properties 
wood and take advantage its in- 
herently good qualities, while min- 
imizing the effects its shortcomings. 
need more good, sound develop- 
ment work the type that led such 
products plywood, laminated arches, 
trussed rafters, and 
Each these products, its way, 
utilizes wood its best advantage 
and, with proper processing, “up 
grades” wood make more desir- 
able and more useful for specific pur- 
poses. Each these products annually 
the processing and sale 
substantial volumes wood. While 
true that each these was devel- 
oped satisfy definite need for such 
additional work has been done sell 
these and insure their con- 
tinued sales. 

The development the plywood in- 
dustry has been phenomenal. now 
produces the staggering volume ap- 
proximately 6,385 million square feet 
all classes plywood. This 
well-designed, well-made, 
engineered product, but producers have 
not waited for sell itself nor 
apathetically waited for its myriad 
competitors replace plywood the 
market. Individually, and through 
their associations, they have practiced 
sales campaigns, provided 
technical services, and quality 
control. 

The segment industry that pro- 
duces laminated construction members 
relatively new, but its few years 
recognized business, there pro- 
ducers have progressed the stage 
supplying products valued $224 
cent over 1947 production. Again, 
are well-designed and well-fab- 
products that are 
used for their architectural 


Fig. 3.—The crossing panel, railroad ties, highway posts, tele- 
graph pole, and floodlight poles are all creosoted make wood 
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preservative. 


“eye appeal”. These producers have 
not been content with only producing 
good product. the contrary, The 
American Institute Timber Con- 
struction and its affiliates have been 
selling aggressively and competitively, 
and providing the purchasers with ex- 
cellent technical, quality control, and 
engineering services. 

The tremendous volume wood 
that has been utilized the construc- 
tion engineered timber trusses and 
trussed rafters has been made possible 
this country largely through the ef- 
forts the Timber Engineering Com- 
pany. The recent Silver Anniversary 
Report issued Teco states that more 
than 100,000 carloads lumber val- 
ued $110,000,000 has been used for 
this type construction. Significantly, 
also reported that $1,000,000 was 
spent for designing, engineering, and 
reséarch develop this type con- 
struction, and that $5,000,000 was 
spent for lumber trade promotion 
sell it. 


Minimize Eliminate Limiting 
Characteristics Wood 

third consideration, should 
make every effort improve those 
characteristics wood which seriously 
limit its serviceability. our competi- 
tors cheerfully make haste point 
out: wood does rot; wood attacked 
insects; wood does burn; wood does 
shrink and swell and check and split; 
wood subject attack acids and 
alkalis; wood does require painting 
other surface protection. 

Anything that can done 
change the nature wood that 
these faults are eliminated min- 
imized must certainly improve the mar- 
ketability wood wood product. 
Surely, wood product developed 
from wood without these objectionable 
characteristics can better designed, 
better engineered, and will give better 
service wider range applications 


Fig. 4.—The mortgage this Florida home secure spite 
the high termite hazard because all the lumber was treated with 


than has possible the past. 
Happily, are learning that can 
improve the properties wood 
processing properly. 

The history the use preserv- 
atives has proven that wood can 
used severe exposures with little 
fear destruction decay-producing 
fungi termites. spite this, the 
per unit use wood home building 
has steadily decreased. Masonry and 
concrete have largely replaced wood 
home construction areas severe 
exposure conditions, primarily because 
unprotected wood has failed and con- 
tinues fail this type service. 
Service records accumulated the 
American Wood Preservers Institute 
show that the use minimum 
amount preservatively treated lum- 
ber homes these critical areas has 
freed owners from the worry loss 
from decay and termite damage. 

one time, the future the wood 
millwork business appeared doomed. 
The supply the relatively durable 
eastern white pine normally used for 
window sash was virtually exhausted 
and the available species compar- 
able quality were not durable. 
simple, short dip the window as- 
semblies water-repellent solution 
pentachlorophenol has provided 
even more durable wood product, and, 
what more important, has enabled 
the wood millwork industry com- 
pete favorably with fabricators com- 
petitive materials. 

Probably one the finest achieve- 
ments and greatest gains achieved with 
wood the construction field re- 
cent years has been the introduction 
and development the pole-frame 
type construction. This has been 
possible only because the confidence 
treated poles that has created 
through years authenticated service. 
accurate data exists regarding the 
wood, apart from the poles, that has 
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been used complete these structures, 
but the sale poles for this purpose, 
which represent only about per cent 
the total value materials used 
these buildings, has developed into 
quite nice business. 


Prejudice against wood, and laws 
and building codes restricting the use 
wood construction, have devel- 
oped because wood burns. The fact 
that other types construction may 
collapse simply because heat has not 
altered this fact. Those materials don’t 
burn, while wood does, and that fact 
has been exploited. Slowly have de- 
veloped fire retardants that very effec- 
tively inhibit the burning wood. 
However, the prejudice against wood 
has reached the stage that laws, codes, 
insurance regulations, and public opin- 
ion make extremly difficult pro- 
mote even wood that burn. Fur- 
ther, have perfect fire retardant. 
Most them have objectionable fea- 
tures such reducing the strength 
wood, discoloring the wood, 
causing the wood hygroscopic. 


improved 
ment for wood that will not detract 
from its utility and that, preferably, 
will improve some other 
limiting characteristics would 
definite aid our problem expand- 
ing the market for wood. Our research 

eople have recently come with one 
that has considerable promise. the 
first place, good, leach-resistant 
fire retadant. additional bonuses, 
imparts some degree stability 
wood and some decay resistance. Fur- 
ther, does not appreciably discolor 
wood, does not adversely affect the 
strength wood, and does not 
make wood hygroscopic. are now 
working with this treatment pilot 
plant scale, and these studies prove 
encouraging the laboratory work, 
are confident this treatment will 
open new markets for the wood prod- 
ucts today. 

The problems that develop because 
wood shrinks and swells are unlimited 
and have existed long wood has 
been used. have known for good 
many years that this objectionable 
characteristic can minimized any 
one several treatments. Yet did 
not promote this form wood and 
permitted remain laboratory 
curiosity. required the good efforts 
specialized user wood from 
completely different industry spear- 
head market development 
The Ford Motor Company 

certainly performed real service 
for the wood industry proving the 
value impreg, thereby creating 
new industry produce up-graded, 
improved form wood. Granted, this 
produce and its sale now restricted 
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rather limited, specialized market. 
Nevertheless, are convinced that 
this only good beginning and 
additional markets will developed. 
Also, improved practices and other 
methods treatment can lower the 
cost dimensionally stabilized wood 
further broaden the markets. 

addition its dimensional stabil- 
ity, the present form impreg has 
other desirable properties that open 
other markets for this form up- 
gtaded and improved wood. Properly 
made impreg exhibits 
ability withstand the attack de- 
structive chemicals. has been proven 
that phenol impreg can perform from 
three six times longer than natur- 
ally resistant species wood when 
exposed Another impreg 
made with furfural alcohol, gives ex- 
cellent service both acid and caustic 
services. 

The best and most economical treat- 
ments for wood have not yet been de- 
veloped. Although our present treat- 
ments are making wood more valu- 
able, more versatile, and more serv- 
iceable wider range practical 
applications, undoubtedly there are 
better and more economical preserv- 
ative, fire retardant and 
treatments still discovered and 
developed. Moreover, there may 
more universal treatments that will 
materially improve wood 
respects. 

Ultimately, not inconceivable 
that one treatment should render wood 
resistant decay, termites, fire, and 
conditions that cause shrink 
swell. Research and development 
people are working hard, often the 
limits their ability and finances, 
produce better treatments for wood. 
sincerely believe there are good 
markets for improved forms wood. 
believe that wood fundamentally 
good, serviceable material and that 
broader, more lucrative markets for 
processed take advantage its in- 
herently good properties and mini- 
mize eliminate its poorer properties. 
belive this can done and are 
doing our very best reach this goal. 


Better Utilization Reduce Basic 
Cost Wood 


Much earlier this paper, inexpen- 
siveness wood was discussed. Today, 
this only relative term and 
are realistic about it, wood not really 
cheap who are in- 
volved with the processing and further 
modification wood are finding that 
can rather expensive raw mate- 
rial. The cost lumber, large 
degree, does limit the amount ex- 
pense, the form modification, 
processing, refinement, and fabrication 


that can added the cost 
wood product. Obviously, spite 
everything that may eventually done 
improve wood and wood products, 
the final selling price the item will 
largely control its marketability be- 
cause still must sold competi- 
tively. 

Great advances have been made 
the logging and sawmilling segments 
the wood industry devising bet- 
ter, faster, and more economical meth- 
ods logging timber and making 
lumber. However, rising production 
costs, higher stumpage prices, and 
haps higher selling costs have 
the benefits these mechanical im- 
provements, and the price lumber 
has continued rise through the 
years. 

Much too great percentage the 
tree left rot the woods 
conveyed burners some 
means disposal. Researchers the 
Forest Products Laboratory, 
others dedicated wood 
have repeatedly told that this 
wood represents wealth 
raw materials that are suitable for 
many purposes. They have worked 
well and diligently, with little 
agement, show what can 
done with this so-called waste. Imagine 
what would mean the cost our 
wood products and their ultimate mar- 
ketability this wasted material were 
easier for speculate the prices 
should have pay for meat 
that industry produced 
roasts, and chops, and discarded the 
rest the animal. Essentially, that 
exactly what the wood in- 
dustry. 


Conclusions 


summary, can preserve, and 
even substantially broaden, our present 
markets for wood. so, however, 
will require the best efforts all 
phases the wood industry—the pro- 
ducers, the processors, the sellers, the 
researchers and the developers; all have 
important parts perform. None 
the factors contributing the decline 
our market for wood insurmount- 
able upgrade our products the 
degree that possible. The few 
amples cited show what can done 
are not conclusive, but without doubt, 
they point the way towards improv- 
ing our markets. There long way 
go, admittedly, but can 
much improve our position 
veloping: 

Better and more aggressive 
cational and sales techniques 
the superior properties wood. 

Better practices make 
shape, and quality best suited for 
particular purposes. 
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for producing more products that uti- 
lize wood its best advantage and 
that are designed for specific purposes. 

Better processes and techniques 
fundamentally improve wood and 
minimize its poorer 

Better processes utilize the so- 
called wood waste and thereby reduce 
the cost wood, the primary raw 
our industry. 


Discussion 


Vaughn (L. Vaughn 
Co.): What method treatment 
used with Koppers Co. fire-retardant 
preservative 

Mr. Hoffman: prefer pressure 
treatment. dip method can possibly 
used, but time-consuming and 
somewhat unpredictable. 

Mr. Vaughn: Does this retardant 
have possibilities withstand the Un- 
derwriters present standards? 

Mr. Hoffman: This not known, 
but hope so. plan make this 


deterimnation our development 
work progresses. 

Mr. Vaughn: What type carrier 
used with this preservative? water 


petroleum product that the stability 
the wood products would not 
upset? petroleum solution per- 
missible, could mineral spirits 
used 

Mr. Hoffman: Water used the 
carrier. 

Hemming (U. Plywood 
Corp.): Does furfural give the same 
dimensional stability phenol 

Mr. Hoffman: Yes, our data show 
slightly more expensive. 

Tegge (Quartermaster Food 
and Container Institute): any dip 
soak method (and material) effec- 
tive for fire-retardant treatment 
ply, medium-density 
plywood 

Bishop (N. State College 


HISTORY AND DEVELOPMENT 


Wood Preservation 


National Woodwork 
Mfr’s Assoc., Chicago, Illinois 


The initiated its ‘‘Seal 
Approval” program 1938. 
Today, over 85% all stock sash 
treated with water repellent 
and preservative, and carries 
the NWMA Seal. 


story how research and the co- 
several interested indus- 
plus wise promotion efforts 


Preservation, FPRS 12th National Meet- 
held June 22-27, 1958, Madison, Wis. 


C-20 for the fire-retardant treatment 
plywood pressure processes. 
Treatment difficult because the 
glue lines; solution must chiefly 
through the end grain. not believe 
you can get satisfactory treatment 
3-ply plywood dip treatment 
short soaking period. 


Foley (Liberty Lumber Co.): 
understand you correctly, fair 
state categorically that the lumber 
industry doing little nothing 
the way research and development 
promote the sale its products? 
Particularly view the outstanding 
job research that has been accom- 
plished the Weyerhaeuser Timber 
Co., Pacific Lum- 
ber Co., Evans Products Co., and 
many others 


Mr. Hoffman: You may have mis- 
understood me. The problem not 
insurmountable, and, have stated, 
some people are doing good job. 


Mr. Bishop: Much more should 
done for the good the industry. 


for Millwork’ 


Andersen Windowalls about receive 3-minute penta dip. 


turned the tide competitive prod- 
ucts and kept wood windows and other 
millwork items prominent posi- 
tion the building industry. But the 
story goes further than that, for out 
the work reported herein sprang the 
basis for other work other branches 
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the wood industry that has helped 
and will continue help them com- 


The Author: Ormie Lance holds LLB de- 
gree from Northwestern College Law. 
was secretary the North-Western Lumber- 
mans Association from 1929 1942, and, after 
tour military duty, accepted his present 
position 
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Fig. 1.—Conveyorized system used with elevator for dip-treating 


millwork the factory. 


pete more ably against competitive 
products. 


The story starts back the early 
1930’s. Although wood had always 
served admirably construction 
material and had amply demonstrated 
its durability along with other quality 
features, was recognized that, under 
certain use conditions where either de- 
sign was faulty moisture conditions 
were unfavorable, decay and 
wood windows did occasionally 
occur. Manufacturers windows and 
sash made competitive materials 
were playing these factors pro- 
mote their products. They failed 
point out, course, that steel cor- 
rodes, that aluminum pits, that both 
metals have far lower insulating value 
than wood, and that they too require 
proper maintenance for satisfactory 
performance. 


Problems Were Recognized Early 


The millwork producers were not 
asleep the need overcoming the 
problems connected with the use 
wood under conditions high humid- 
ity faulty design. fact, where pos- 
sible, improved design was employed 
and some attention was being given 
the use chemical treatments then 
available. The chief colorless, oil-sol- 
uble chemicals obtainable that time 
were beta naphthol and some the 
lower chlorinated phenols. 


The story that follows tells how the 
various industry and research groups 
interested wood utilization were or- 
ganized into working unit solve 
scientifically the problems that were 
mutual interest. The groups involved 
consisted 


The Western Pine Association, con- 
cerned with the production and 
proper utilization western pine 
lumber. 


The National Door Manufacturers 
Association, association 
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millwork producers concerned 
primarily with the manufacture 
and sale wood windows, sash, 
and doors. 

The Forest Products Labora- 
tory. 

Specific companies producing mill- 
work. 

Millwork jobbers and dealers. 


Segments the chemical industry, 
especially those interested the 
development and sale wood 
preservatives. 


Several universities directly 
ested forest products research. 


The “Seal Approval” Was 
Inaugurated 1938 


the early work reported the 
Western Pine Association, Hubert 
(10) said “One several projects 
conducted the Research Laboratory 
the Western Pine Association 
1935 was the study the control 
stain and decay finished wood prod- 
ucts, such sash, doors, frames, porch 
columns and general millwork, which 
are ordinarily exposed considerable 
moisture during service”. When the 
results that study were 
published 1936 (19), the value 
certain chlorinated phenol formula- 
tions was The National Door 
Manufacturers Association (the name 
which was later changed the 
National Woodwork Manufacturers 
Association, and for brevity refer- 
ence will hereafter simply desig- 
nated NWMA), desiring take full 
advantage these findings, appointed 
committee study the question 
how these results could put 
use the millwork industry. This Pre- 
servative Standards Committee, 
was called, had its first meeting the 
fall 1936. Working closely with 
millwork manufacturers, jobbers, the 


Numbers parentheses refer the Litera- 
ture Cited the end this article. 


Fig. 2.—Here load doors being lifted from the treating 
solution the elevator. 


chemical industry position fur 
nish wood preservatives, 
and private research laboratories, th: 
committee proposed “Code Min 
imum Standards for Millwork Preserv 
proval” program. This program 
tured the following objectives: 
counteract the propaganda 
competitors who were making 
the fact that wood rots, 
ulate the preservative treatment 
identifying treated woodwork through 
the use the seal, 
establish minimum standards for treat- 
ing solutions, and establish min- 
imum standards for the method 
treatment. The first printed announce- 
ment this program was made 
November, 1938. Very shortly there- 
after, seven applications for license 
use the seal were received 
and approved. This meant 
that the millwork produced those 
licensees, treated according the 
could bear the 
“Seal the Associa- 
tion (Fig. 4). 


Advisory Committee Was Set 
For Technical Council 


use the seal had been issued, and 
estimated that 1957 over per 
cent all stock sash was treated ac- 
cording this standard. 

Almost soon this program was. 
launched, the members 
Preservative Standards Committee 
ized that they needed technical advice 
and counsel, and proposed that 
visory Committee organized 
sider methods studying various 
servative solutions and their 
cies, and methods for testing all 
tures embodied the 
program the millwork industry. 
that end, various segments the 
dustries involved were invited serd 
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technical representatives organ- 


Products Laboratory May, 1938. 
Eleven people attended this meeting 
and took the following action: 
Adopted policy inviting other 
interested persons actually engaged 
work millwork preserv- 
become members the com- 
and recommended code 
minimum standards for adoption 
and volatilization treating 
solutions. This was revision the 
code originally adopted tentative 
standard Preservative 
Standards Committee April 1937 
and February and March 1938. 
this meeting, the committee also stud- 
ied tentative draft “Method 
Testing Oil Soluble Wood Preserva- 
tives Using Wood Blocks Uniformly 
Hubert. The committee also recom- 
mended that the Association could 
safely proceed approve for use 
its licensees treating solutions that con- 
tained minimum per cent 
chloroorthophenylphenol 
chlorophenol, per cent any 
mixture thereof. Thus was organized 
Preservative Standards Ad- 
visory Committee, which has continued 
function effectively since that origi- 
nal organization meeting May, 1938. 


Program Had Sold 


The first steps taken this 
cess story” involved the realization 
the need for action stimulate 
progress, the promotion the pro- 
two Associations interested 
the use wood, the enlistment 
the cooperation the millwork pro- 
ducers, and the stimulation the 
technically trained people chemical 
and wood technology laboratories 
find answers the problems involved. 


Next came promotional efforts. The 
meaning the minimum standards 
and seal approval -program 
special announcements and, 
the first step the promotional 
campaign, these announcements were 
sent 36,000 architects, building con- 
tractors, woodwork jobbers, retail lum- 
ber dealers, local housing authorities, 
and Federal and State specification 
agencies. Also released were four 


TOXIC—PRESERVATION 


[APPROVED 


NATL. DOOR MFRS. ASSN. 


Fig. Approval grade mark 
treated according NWMA 
minimum standards. 


Fig. 3.—Swellograph units, the one the right with the water cylinder place, and the 
one the left with the cylinder removed show the specimen held place. 


folders entitled Accepts the 
Challange”, the Laboratory 
Comes Even Longer Life for 
Wood”, “Coming Generations Will 
See the Wood Just Sound—the De- 
tail Crisp and Distinct To- 
day” and “Progress and Tradition 
Favor 


The NWMA Toxic Water- 
Repellent Standard 


Once standard for testing 
work preservatives was approved the 
Preservative Standards Advisory Com- 
mittee (PSAC) undertook the task 
developing standards for water- 
repellent preservative solution. Sub- 
committees were needed develop 
nomenclature describe different 

ualities imparted modified 
the treatments (1), and study paint- 
ability, puttyability, sludging character- 
istics, and other problems involved 
putting the accomplishments good 
scientific basis. Furthermore, the 
realized that impartial lab- 
oratory should utilized evaluate 


3NWMA 1953. NWMA-M-1-53, Standard 
methods for testing the preservative 
property oil-soluble wood preservatives 
using wood specimens uniformly impregnated. 


WATER REPELLENT PRESERVATIVE 


APPROVED 


NATL. WOODWORK ASSN. 


Fig. 5.—Seal Approval grade mark 
for treatment that combines water repel- 
lency with preservation. 
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products proposed for use under the 
Seal Approval program. that 
end, the NWMA engaged the services 
the Wood Products Laboratory 
the University Michigan, which 
thereupon became the official testing 
agency for the NWMA. 


Unfortunately, reporting research 
progress, the final conclusions that 
may expressed few words 
not indicate the magnitude the 
man-hours required accomplish that 
progress. Reams correspondence be- 
tween committee members and the 
quent meetings the PSAC finally 
resulted the development 
water-repellent test method.* After 
considering many methods testing 
water-repellent efficiencies, eight 
oratories studying the efficiency five 
solutions, submitted under code, were 
able determine the two good ones 
and the three unsatisfactory ones. 
These results led the final adoption 
the official test method and the 
addition water-repellent treatment 
the NWMA Seal Approval pro- 
gram 1948 (Fig. 5). 


Scope The Standard 


When the NWMA announced the 
Standard for Water Repellent Preserv- 
atives for Woodwork 1950 (revi- 
sions were made April 1951 and 
July 1953), the scope the standard 
was follows: 


*NWMA 1955. Standard 
swellograph method for testing the 
water repellent value treating solutions. 
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Fig. 6.—Vacuum Sealer Unit for treating 
millwork with preserva- 
tive solution. 


General properties. 


The preservative solution shall 
solution made es- 
sentially from hydrocarbons and 
oil-soluble chemicals. shall con- 
tain more than trace water. 


shall not discolor wood unfavor- 
ably; shall not have objection- 
able odor; shall non-injurious 
man when properly handled; 
shall not deleterious 
serviceability putty, paint 
varnish; and shall 
non-corrosive common metals. 


The toxic chemical shall com- 
pletely soluble working tem- 
perature the solvent used, and 
the preservative solution shall con- 
tain sludge that will adversely 
affect the appearance the treated 
product the effectiveness the 


treatment. 
The liquids carrying the 
chemicals and other ingredients 


shall provide effective distribution 
the toxicant the wood. 

The flash point the treating so- 
lution shall above 100° 
when tested the Tagliabue 
closed cup method. 


Formulas. ready-to-use solution 
water-repellent preservative, antici- 
pated for use woodworking 
plant, shall submitted the wood- 
working plant the NWMA Com- 
mittee Preservative Treatment for 
their approval before adopting for 
use the woodworking plant and 
before the Seal Approval 
can used: When the formulation 
the ready-to-use formulation ap- 
proved for use woodworking 
plant the NWMA Committee 
Preservative Treatment, shall 
used without change until proposed 
change approved the NWMA 
Committee Preservative Treatment. 

Toxicity. 

for the use the water 
repellent Seal Approval, the 
concentration the toxicant 
the solution shall bear least 
high ratio its con- 
centration per cent weight 
pentachlorophenol bears its 
threshold concentration when tested 
for effectiveness against decay 
the standard NWMA Wood Block 
Method. 


preted meaning the lowest concentration 
the toxicant the treating solution which 
freedom from attack from the 
fied decay test fungus takes place. 
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The NWMA Committee Pre- 
servative Treatment reserves the 
right require toxicity data ad- 
dition that stipulated the 
three preceding paragraphs above, 
the toxicant new and satis- 
factory technical data relative 
thereto are not available. 


Water repellency. The water repel- 
lency the preservative when tested 
the NWMA Water Repellent Test 
Method shall not 
less than per cent after 
minutes imersion the test wafer 
the swellograph. Any preservative 
which shows effectiveness less 
than per cent shall not, however, 
rejected until shall have been 
retested the NWMA Water Repel- 
lent Test Method. the retest shows 
water repellency less than per 
cent, the preservative shall consid- 
ered having failed pass the test. 


Penetration. The treated woodwork 
shall show average longitudinal 
end penetration not less than 114 
inches beyond any point contact be- 
tween abutting members. The wood- 
work must treated for sufficient 
length time prescribed rules 
and regulations the association 
give penetration above stated. 
Periodic inspection the depth 
penetration correlates with the 
treatment cycle shall made each 
fatcory. 


Since the adoption standard no- 


menclature and test methods for test- 


ing preservatives and water repellents, 
the PSAC has turned perfecting the 
existing methods give them added 
value and meaning, and considering 
other methods that would help insure 
progress this phase wood pres- 
ervation. The PSAC has also kept 
abreast the work other segments 
the wood preservation industry 
correlate, augment, otherwise aid 
the total wood preservation program. 


illustrate the progressive attitude 
those working closely with the 
millwork industry test methods, 
numerous methods for testing the 
moisture-excluding properties water 
repellents have been devised. Each 
method seemed show good points 
weaknesses commercial products. 
Among the tests employed were the 
curl test (14), the Western Pine As- 


Fig. 7.—Dri-Vac unit for treating millwork. 


sociation swellograph test (7), the 
original NDMA test (7), what 
known the run-off test, and test 
designated the spray test, name 
only few. the number test 
methods increased, the question arose 
whether any one more 
them could eliminated because they 
did not give data already obtainable 
from some other method. Further- 
more, the NWMA had selected the 
swellograph test its standard test 
method, and wanted know 
replace augment it. that end 
sponsored research project 
tiated the early 1956 
the Forest Products Labora- 
tory compare the results selected 
test methods and correlate those 
results with field performance tests. 
This work still progress.® 


Out the original work these 
committees came the com- 
mercial practice immersing the 
fabricated millwork products for 
minimum minutes. was demon- 
strated that immersion 
length time did not give sufficient 
additional penetration warrant the 
slowing down production 
would result. 


Manufacturers treating equip- 
ment also became interested this 
phase wood preservation, and vari- 
ous adaptations immersion equip- 
ment well new methods treat- 
ing were proposed. One such method 
was the the 
PSAC meeting October 1952, 
was proposed that the vacuum method 
approved treating method 
whenever the user the method 
would certify that penetration and re- 
tention the vacuum method was 
equal that obtained the 3-minute 
immersion method. Two types 
vacuum equipment are used: the 
“elevator and dome” type (3), and 
rectangular tank (20). 


The success such plan has 
been described above can measured 
two ways, namely: what has been 
accomplished and what the commit- 
tees have before them for further 
study. Some the accomplishments 
this project have been enumerated; 
others are actual by-products. the 
latter category belong, 
way, the setting government 
standards for wood treatment such 
and the in- 
centive devise better test 
for studying the depth 
and the stimulation improve 
technology preservative testing. 


separate papers. 
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Fig. 8.—Treated and untreated window frames were exposed 


preservatives. Although 
both were well painted, untreated frames varied from per 


determine effectiveness water-repellent 


cent moisture content and stuck badly; treated frames varied from 


per cent, did not stick. 


The Preservative Standards Com- 
mittee and the Preservative Standards 
Advisory Committee the NWMA 
have before them such subjects the 
possibility writing specifications for 
the pressure treatment millwork; 
the perfection visual methods for 
showing that treated wood has been 
without interfering with the 
natural color the wood its finish- 
ability; the study how ‘to improve 
the quality coatings treated mill- 
work; and the correlation NWMA 
test methods with methods used 


other segments the wood-preserving 
industry. 
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Discussion 


Schwartz (Ottawa Forest Prod- 
ucts Laboratory): going 
through some the same phases 
which you spoke, and have several 
questions. the S., has assess- 
ment been made the decay that oc- 
curs untreated millwork? 

James Nolan (National Woodwork 
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Fig. 9.—These windows (left, treated with water-repellent pre- 
servative, right, untreated) were exposed humidity room. Blue 
stain developed joints the untreated frame, and caused subse- 
quent stain the window. 


kept, but was quite evident there 
was problem because com- 
plaints received some installations, 
and claims stated competitive 
industries. 


Mr. Schwartz: there any proof 
the value 3-minute dip over 
shorter dips? 


Mr. Hatfield: The absorption curve 
for ponderosa and sugar pine (the 
species commonly used making 
stock sash) goes and then levels 
desirable get maximum treatment 
without disturbing the manufacturing 
flow the wood items through the 
plant. manufacturers have found 
that this cycle (3-minute immersion) 
can worked into their process 
cycles proper planning. 

Mr. Schwartz: there any informa- 
tion the advisability using pig- 
mented dip? 

Mr. Hatfield: This problem has 
come because the advantage 
prime coat. Unfortunately, sealer 
coat upsets the penetration preserva- 
tive into wood. not know any- 
one who has solved the problems 
involved. 

John Reno (Pacific Lumber Co.): 
3-minute versus the 30-second dip. 
know that the wood picks the 
most the preservative the first 
seconds, but also know that 
most manufacturers are hurry and 
specifying 3-minute standard does 
assure least 30-second dip. re- 
gard the pigmented dip, must 
said that mill priming very danger- 
ous. One other reason beside penetra- 
tion difficulties that prime coat 
should followed second third 
coats couple weeks. This not 
always possible. 
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EQUIPMENT AND COSTS FOR 
Profitable Charcoal 


Vice-President, Komarek—Greaves 
Co., Chicago, Illinois 


Success briquetting operation 
depends quality charcoal, 
sound choice equipment, and 

proper binder. Hardwoods are stan- 

dard, starch binder. Initial 
total investment for one ton per 
hour plant $200,000. 


charcoal provided means 
turn wood waste into salable com- 
modity, which was used mainly 
hotels, restaurants, and Pullman diners 
for the grilling food. 


This method cooking advertized 
itself, and about five years ago new 
market developed that has been grow- 
ing each year. The American public 
decided that cooking out doors 
pleasurable experience, and adopted 
charcoal briquets the heat source, 
because briquet packages are clean, 
fires are easily lighted, and the smoke- 
less heat ideal for grilling and other 
types cooking. 

meet this growing demand, char- 
coal briquet plants have come into 
existence from California Maine 
and Florida Canada. Some com- 
panies had only briquet press and 
started into business without much 
thought the ultimate excessive 
cost the operation, while others are 
reaping the benefits well-designed 
plants. 

text books are published the 
subject, but the following outline 
made from actual commercial briquet- 
ting experience, and the plants de- 
scribed contain minimum equip- 
ment. Many factors enter into the 


Presented Session XV, Chemical Utiliza- 
tion (2), FPRS 12th National Meeting, held 
June 22-27, 1958, Madison, Wis. 
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Fig. 1.—Charcoal briquetting unit. The charcoal fluxed the vertical unit right, 
goes the inclined conveyer (center) into the briquet press (left). Capacity the unit 
one ton per hour. the foreground are foundations for future unit. 


building plant, and these will 
treated under separate headings start- 
ing with the most important all. 


Selection Charcoal 


Most the successful plants briquet 
hardwood charcoal. Therefore, the 
quantity hardwood charcoal avail- 
able prime importance deter- 
ming the plant capacity. 

The charcoal must clean elim- 
inate excessive abrasion the plant 
equipment. the charcoal not clean, 
can screened remove objection- 
able foreign material. 

The charcoal must reasonably 
dry, because spite the fact that 
water used the binder, and indef- 
inite water ratio can upset the entire 
operation and result wet briquets 
sticking the press rolls and dry 
briquets with low ultimate strength. 


Comparison Equipment for Large 
and Small Plants 


Standard capacities are one ton and 
tons per hour. The items 
equipment are basically the same for 
each capacity. 

The ton unit consists large, 
heavy equipment that requires mechan- 
ical handling for all parts when 
changes are made and parts are in- 
stalled. The one ton unit consists 
proportionately lighter and 
most changes can made manually. 


Standard equipment for one ton 
per hour charcoal briquet plant 
listed below. 


Item conveyor from char- 
coal hopper hammer mill. 
motor drive. 


Item Hammer mill with hopper 
charcoal minus 14-inch screen 
size. motor drive. 


Item Crushed charcoal conveyor 
convey ground charcoal from ham- 
mer mill surge hopper. motor 
drive. 


Item Charcoal feeder with surge 
hopper convey continuously the ex- 
act amount charcoal required. 
motor drive. 

Item Paddle mixer for preliminary 
mixing charcoal and starch binder. 
This mixer small and discharges 
directly into the vertical fluxer. 
motor drive. 

Item Vertical fluxer for final mix- 
ing and fluxing the charcoal and 
starch mixture. motor drive. 

Item Charcoal mixture conveyor 
convey mixture from vertical fluxer 
briquet press. motor drive. 

Item Briquet press with 
feeder. The briquet press 
equipped with automatic feed gate 
supply the exact amount mixture 
the briquetting rolls. moto: 
drive. 
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Item Briquet discharge conveyor 
convey briquets from briquet press 
dryer. 1/3 motor drive. 


Item Syntron starch feeder for 
pregelatinized starch starch pump 
for starch paste. 

Item Briquet dryer. There are 
many types dryers, but the conven- 
tional type has single, slow-moving 
conveyor receive the wet briquets 
one end and discharge the dry briquets 
the opposite end. Total motor 
drives. 

Item Bagging equipment. This 
type equipment generally recom- 
mended the bag manufacturers, and 
varies suit plant capacity. must 
fully automatic. 

Item Boiler hp, psig 
boiler required for process steam 
and plant heating. 

Item Building for two units 
feet wide and 120 feet long, with 
20-foot clear height. 


Economy Small Plant 


standard, one ton per hour plant 
has space for two units. 

The operating platform supported 
from the floor, and single overhead 
beam with chain falls will service the 
heavier parts the briquet press and 
vertical All other machinery re- 
pairs are made from the floor. 

The same operating crew can handle 
one two units. The merits this 
arrangement are obvious, because there 
need layoff during the slack 
months. 

The operating crew for each shift 
consists eight men. 


One general foreman 

Two charcoal men 

One briquet operator 

One floor man 

One bagger 

Two warehouse men for stocking 
out loading box cars and 
trucks. 

maintenance man needed 
the day shift keep the plant 
proper running order. 


Selection Binder 


Various binders have been tested 
for the purpose reducing costs. 
Wood tar good binder, but the 
briquets must retorted remove 
the binder. After the briquets are re- 
torted, they are water resistant. Sul- 
phite liquor good binder, but these 
briquets must also retorted. The 
briquets are then water resistant, but 
there question odor when they 
are burned. 

Two types starch are common 
use. Pregelatinized starch introduced 
powder form, and water then 
added the mixture charcoal and 
starch. Starch paste made cook- 


Fig. 2.—Charcoal briquet dryer. The briquets come from the unit the left (shown 


completely Fig. 1), and travel through the dryer unit (center) the discharge the 


right. Capucity this unit one ton per hour. 


ing tanks and then pumped into the 
mixer. The most satisfactory binder 
starch, and either pregelatinized starch 
starch paste equally effective. 


Complete Operating Procedure 


Charcoal fed received 
means screw conveyor through 
crusher and crushed minus 
screen size. The crushed charcoal 
then elevated small surge bin. 
Large bins are avoided because 
fire 

The charcoal feeder continuously 
carries the required quantity char- 
coal from the surge bin the paddle 
mixer. About per cent starch 
added the charcoal the mixer. 

The combination charcoal and 
‘starch thoroughly mixed and fluxed 
the two-shaft vertical fluxer, and 
then conveyed the briquet press. 
The briquet press must equipped 
with feeder and variable feed gate 
produce briquets proper density. 

briquet belt conveyor carries the 


Fig. 3.—A charcoal briquet press; capacity 


one ton per hour. 
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briquets from the the dryer, 
and loads them uniformly means 
special loading device. 

Drying charcoal briquets exact- 
ing task, and care must taken 
hold the temperature below the point 
ignition. The source heat can 
oil burner, steam coils, waste 
heat. any case, the hot air mixed 
with fresh air and reduced the 
proper drying temperature. 

tule, the last section the 
dryer cools the briquets, and they are 
then conveyed bagging bin. Bri- 
are weighed and bagged 
means automatic equipment, and are 
then conveyed warehouse for 
stocking and shipping. 


Probable Investment and Operating 
Costs 


Capital investment and operating 
cost figures for large plants are not 
available, but the mechanical equip- 
ment and motors for ton per 
hour unit cost about $200,000. 


Fig. 4.—A two-shaft vertical fluxer; capacity 
one ton per hour. 
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Initial total investment for one ton 
per hour charcoal briquet plant com- 
with briquet building, office, 

oiler room, charcoal dock building, 
briquet warehouse amounts 
about $200,000. 


second one ton unit can added 
for over-all cost about $80,000. 


The operating cost for one ton 
unit amounts $25 per ton. This 
figure does not include the charcoal. 


Production Statistics 


There are charcoal briquet plants 
operating the United States. Total 
capacity these plants tons per 
hour, and estimated production 
250,000 tons charcoal briquets per 
year. 


conclusion, the briquetting 
charcoal presents exacting produc- 
tion problem that can mastered 
the use well-designed plants, high- 
class operating personnel, and only the 
better grades hardwood charcoal. 


Discussion 

Anon.: What type hardwood 
used make the charcoal 

Mr. Haigh: All kinds wood are 
used, although imagine most people 
not use saleable wood. 

Ralph Peter (U. Forest Service) 
there plant less than ton per 
hour available? 

Mr. Haigh: No. This would 
done hand. 

quetes, and so, because ease 
handling? 

Mr. Haigh: Railroads were the first 
use briquetes. These 
made Tennessee. suppose 
preference least part because 
ease handling. 

Knapp (Grenco, Inc.): Have 
you briquetted softwood charcoal 

Mr. Haigh: Yes, softwoods can 
briquetted with some modifications. 

Joseph Lupsha (Maine Forest Serv- 
What the principal reason for 
smoky briquetes 


Dr, Hall (U. Forest Prod- 
ucts Laboratory): There may resi- 
due volatiles the briquetes. 


Anon.: Has bark alone been 

Paul Lane (Lake States Experiment 
Much charcoal made from 
slabs, which course contain high 
percentage bark. 

Wayne Meek Paper Co.): 
Raw, finely divided bark particles can 
pelletized. 

Russell Deckert (N. State Col- 
lege Forestry): the production 
buy charcoal product yourself? 

Mr. Haigh: best produce 
your own charcoal. 

Anon.: Carbonizing bark would 
give higher ash content the char- 
coal. 

Dr. Hall: Ash content would vary 
widely with choice bark. 

Mr. Haigh: Charcoal made 
sandy ground would contain much 
sand, which would cause trouble 
briquetting. 


FUNDAMENTAL TECHNIQUES INVOLVED 
Efficient Spray Finishing 


Manager, Technical Services, The DeVilbiss Co., Toledo, Ohio 


The efficient operation finishing room consists proper 
controls, logical method spraying, and perpetual training pro- 
gram. Without control, there can logical spray method, and 
without perpetual training program nearly impossible main- 


tain efficient finishing room. 


finishing room consists proper 
controls, logical method spraying, 
and perpetual program. 
Without control there can log- 
ical spray method, and without per- 
petual training program nearly 
finishing room. 


ciency economy. Waste from spray 
operation hidden the spray booth 
until can carried out night 
over week ends. recognize the in- 
efficiency spray room, one must 
understand the effect improper 
spray technique, high pressures, poor 
controls, and damaged worn equip- 


The Author: John McCaslin holds degree 
electrical engineering from the University of 
Toledo, and registered engineer Ohio. 
been with the DeVilbiss Co., since 
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ment. Variables should eliminated. 
each piece have the same finish 
comes off the production line, 
should receive the same treatment. 


Inefficient Practices 


common for operator use 
more than per cent overlap the 
spray pattern. This tiring, slows pro- 
duction, creates dry film, and wastes 
material. operator who uses too 
high gun speed usually doesn’t over- 
lap per cent his pattern. too 
high rate, number passes 
necessary build the film. High 
gun speed causes poor aiming and con- 
trol, and results loss material. 


Spray losses increase with gun dis- 
tance does the solvent loss. Solvent 
loss generally corrected either the 
addition more solvent use 


Fig. 1.—Upper: the gun too close, 
paint goes heavy and tends sag; 
Lower: the gun too far, causes excessive 
dusting and sandy finish. 


slower solvent. The spray loss ends 
the spray booth. 


Arcing the gun habit developec 
arcing gun have the gun 
angle 45° the surface. such 
position, the spray loss approxi 
mately per cent. the gun trigger 
not released the end stroke 
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UNEVEN 
COATING 


Fig. 2.—Arcing caused improper wrist action, and results 


uneven coating. 


the material continues flow and, 
changing direction, the momentary 
stopping the gun results pile 
up. avoid further piling, the oper- 
ator turns his gun off the surface. 
doing so, not uncommon for him 
spray much six inches beyond 
the area coated. 

check for inefficient operation, 
look for operators who whip their gun 
excessive speeds. Check for exces- 
sive gun distances and arcing the 
gun, and notice whether the gun 
spraying the surface coated 
the atmosphere. 


Equally important are losses caused 
improper pressure adjustments. 
not possible observe operator 
and determine has either too little 
too much fluid flow and too low 
too high air pressure. furniture 
plant however, one would question air 
pressure over pounds finish 
coats, pounds sealers, and 
pounds wash coats and stains. The 
air pressure should the minimum re- 
quired permit proper flow out 
the surface, and should not used 
correction for improper fluid velo- 
cities solvent balance. 


Fluid pressures are more elusive be- 
cause the variation friction losses 
due viscosity, hose diameters and 
lengths, well the various fluid tips 
used. easy, however, make 
quick check whether the fluid ad- 
justment screw wide open. Material 
flows should controlled the 
material pressure and the fluid tip 
selection, and not metered the 
needle travel. 

The optimum fluid tip orifice and 
cap should selected actual test. 
Large fluid tips should avoided, 
since they result low fluid pressures, 
which are uneconomical and difficult 
control. Too small fluid tip results 
too high stream velocity. High 
stream velocity can also the result 
metering the material with the 
needle. the fluid stream veloc- 
too high, the atomization air 


Fig. 3.—To avoid arcing and keep even coating, keep wrist 


flexible and move gun parallel work piece. 


will increased effort prevent 
heavy centered spray pattern. High 
atomization air responsible for 
large percentage the spray losses 
finishing room. 


Controls 


Lack control responsible for 
much the poor spray technique 
the finishing room. example 
plant which automatic machines 
were installed spray portion 
the job, the remainer which was 
sprayed hand. Considerable 
culty was experienced with the ma- 
chines each morning, whereas diffi- 
culty was encountered with the hand 
spray. During the night, room tem- 
perature dropped considerably with 
resultant drop the temperature 
the material the circulating systems. 
result, there was constant 
change material temperature and 
viscosity during period 114 
hours each morning. The hand spray- 
ers automatically changed their tech- 
nique conform the new set 
conditions. Other factors are worn 
spray equipment inevitably change 
seasons. Before spray operator can 
attain constant spray technique, there 
must good control over the other 
factors the finishing room. 


Material must reach the operator 
constant temperature hour hour, 
day day, and season season. Any 
variation temperature the mate- 
rial affects its viscosity and, conse- 
quently, the flow rate from the gun 
and the degree atomization. 


not uncommon find broken 
gages, inoperative regulators, worn 
fluid tips, and battered air caps 
spray line. Proper maintenance and 
care equipment would not normally 
considered control, but any vari- 
able that affects the end result must 
controlled. imperative, therefore, 
that the equipment the same from 
day day the same finish 
obtained. 


PRODUCTS JOURNAL 


With complete control over the 
material and equipment, then pos- 
sible control the spray technique. 
All operators should spray the same 
areas like manner. They should 
spray according prescribed methods. 
Spray operators should become auto- 
matic their spray technique. The 
basic spray tech- 
nique are comparatively simple their 
application, and will result max- 
imum production the form more 
efficient spraying, greater economy, 
and the highest quality finish. 


Training the Operator 


Necessary control material and 
equipment can recorded with instru- 
ments and check list. The training 
the operators more difficult 
task. Many equipment manufacturers 
and material suppliers have facilities 
for such training. This, however, 
initial training and will only start 
finishing room its way more 
cient spraying. interest not main- 
tained the program, old standards 
again become prevalent months 
year. conservative estimate the 
savings finishing room would 
per cent the paint bill. 


Most spray operators take pride 
the finish that they produce, and will 
appreciate program that will permit 
them obtain higher quality job. 

The fundamentals good spray 
technique consist of: per cent 
overlap the spray pattern; gun 
speed approximately 250 feet per 
minute; gun distance six eight 
inches; holding the gun perpendicular 
the surface; and triggering the gun 
the beginning and end each 
stroke. 


The best finish would obtained 
material could poured the sur- 
face and allowed level out uni- 
form film. This, course, not prac- 
tical production. The next-best fin- 
ish obtained applying full wet 
coat that will not sag run. Since 
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Fig. 4.—Gun should held perpendicu- 
lar the surface. Tilting the gun 
down gives uneven spray pattern. 


necessary spray all the material 
possible vertical surface without 
sags, any variation the amount 
material applied will result either 
sag dry spray. 

The average operator sprays with 
multiplicity passes high atom- 
ization pressure produce dry finish 
that will not sag, matter how care- 
less may his spray technique. 
the operators can taught spray 
full wet coat regardless surface 
absorption solvent balance, then 
possible control the amount mate- 
rial that can spray adjusting the 
solids and solvent balance the 
material. 


The gun speed must constant, 
since the flow material from the 
gun constant. Generally, gun speed 
250 feet per minute adequate. 
Higher gun speeds tend distort the 
spray pattern and not allow the 
maximum amount material reach 
the surface. 


per cent overlap obtained 
aiming the gun the bottom 
the previous pattern. More than 
per cent overlap results wasted 
strokes, while less than per cent re- 
sults streaks. The fluid flow from 
the gun should sufficient apply 
half the required film build per gun 
stroke. 


spray gun developing spray 
pattern eight inches wide eight 
inches from the surface would dis- 
tribute all its material over eight 
inch wide area, each stroke. the gun 
were held six inches from the surface, 
would distribute approximately the 
same amount material over six- 
inch-wide band. adjustments are 
made spray eight inches, then all 
one cabinet, and each the cab- 
inets, must sprayed eight inches. 
Otherwise, there would variation 
film thickness and full wet coat 
sprayed with minimum safety fac- 
tor, the operator would have sags 
those times when had the gun clos- 
est the surface. The reason for the 
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Fig. 5.—Spraying directly into the corner 
gives uneven coating, but satisfactory 
for most work. 


range six eight inches take 
care the variation the skill 
the operators. they are unable 
spray the eight inch range, they 
have insufficient skill for the job. 


The gun should held perpendic- 
ular the surface except for special 
conditions. Arcing the gun does not 
the spraying full wet coat 

constant gun distance. 


Angling the gun the surface 
the other plane usually happens when 
spraying areas such the tops 
pieces farthest from the operator, 
the bottom the pieces near the floor. 
This wastes material and, since one 
end the spray pattern closer 
the gun than the other, causes un- 
even material distribution with result- 
ing streaks the surface. spraying 
the bottom the cabinets, the gun 
should turned over. spraying the 
back edge the tops, the difficulties 
can minimized rolling the gun 
over approximately degrees. 


Triggering the gun the last spray 
technique discussed with the operator 
The purpose triggering permit 
the operator spray the work, 
When not triggered, the gun usually 
turned around off the work. This 
wastes material and results 
dry spray over area that 
either has been going 
coated. 

furniture finishing, the corners 
are constant source trouble the 
rub room because, the average oper- 
ation, they are never deliberately 
sprayed. With the normal arcing 
most operators, the gun never 
pointed directly the corner. When 
the operator triggers the gun, can 
edge all cabinets spraying directly 
the corner and, the same time, 
coat both adjacent surfaces for ap- 
proximately two inches. can then 
fill the rest the panel without 
double-coating the two-inch band. 
this, necessary that the trigger 
released just before reaches the 


Fig. 6.—Spraying each side the corner 
separately gives even coating. Use 
vertical spray pattern. 


edge the panel. Not only 
finish higher quality but 
economical because the gun only 
while over the area being sprayed 


the plant, there must one 
operations that better than 
other. Before part turned over 
production, the minimum number 
passes and gun reversals, the numbe: 
times gun breaks over the edge 
and forth, should considered. 


rather difficult for the operator 
practice all new phases one time. 
best that one principle tried 
time until has become habit. 


adjusting the spray technique 
adjust the atomization air and the fluid 
flow. should remembered that, 
runs occur, investigation should 
made determine the pressures are 
right. Often the operator reasons that 
moving the gun close causes slags. 
Actually, sags are usually the result 
too high fluid flow. The same 
true reduced air pressure. Invari- 
ably, when the atomization air low- 
ered, more material deposited 
the surface. Again, the operator apt 
increase his air pressure effort 
correct for too high material flow. 
the operator taught move 
and spray the right distance, 
the atomization lowered, other ad- 
justments should made. most 
cases, the finish obtained under present 
methods are too dry, and the newer 
method results better finish. 

When the initial training the 
line effect, any major correction 
done spray booth away from 
production. not good practice 
low workers. Another advantage 
that the operator can concentrate 
what doing and try 
without worrying about keeping 
with production. This training booth 
can also used supervisors 
determining the proper spray gun 
tion study. 
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Professor, School Engineering, North 
Carolina State College, Raleigh 


Flat panels and profiled parts 
are finished virtually without waste. 
Coater can handle polyesters 
and difficult-to-apply synthetics. 
pre-heater may considerably 


shorten drying times. 


STEINEMANN COATER the 

result search find eco- 
nomical method applying finishing 
materials flat shaped wood parts. 
this process, pressure head pours 
controlled-thickness curtain finish- 
ing material parts they pass be- 
neath the head rapidly moving 
regulating the conveyor speed, head- 
slot opening, head heighth above the 
work, and fluid pressure, liquid mate- 
tials can applied practically all 
flat surfaces and many edges and 
The excess material caught 
trough beneath the head, returned 
the material reservoir, 
culated pump the pressure head 


History 


Europe the United States, 
there has always been high degree 
interest obtaining improved meth- 


coating flat panels, but there 


Session XII, Wood Finishing, 
FPRS 12th National Meeting, held June 22-27, 
1958, Madison, Wis. 


The Author: Sigurd John- 

son holds from Duke 

University. Before joining the 

was associated with the 

Johnson Engineering Service. 

Mr. Johnson also active 
consulting work. 


APPLYING FINISHING MATERIALS WITH THE 
Pressure-Curtain Coater 


has been greater interest Europe 
for methods coating furniture parts. 
Most European homes not have 
bedroom closets, therefore large 
wardrobe the major item bed- 
room suite. Since these wardrobes are 
usually feet deep feet tall and 
feet wide, they must fabri- 
cated with construction 
order move them narrow 
stairs reach bedrooms. Formerly 
these individual parts were finished 
hand with the Polish” meth- 
rubbing. labor costs rose, 
spray guns began used. Because 
high material costs, roller coaters 
were introduced after the end 
World War II, but spraying was 
necessary for the final coat obtain 
the quality level desired flat panels 
and for additional coats profiled 
parts. Because the waste from the 
spraying method and the limitations 
roller coating, the search for im- 
proved method led the Steinemann 
pressure curtain coater. 


The original curtain coater was de- 
veloped Swiss furniture factory 
1955 Mr. Zehnder, whose rights 
were purchased Steinemann 
1955. The original machine was in- 
stalled furniture factory Switz- 
erland November 24, 1955, and 
has been working normal produc- 
tion since February 10, 1956. The 
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Fig. 1.—The continuous film finishing material visible here curved panel 
passes through moving belt. 


original machine consisted head 
with slot the bottom through 
which lacquer poured parts they 
passed beneath the head con- 
veyor. Since the original prototype, 
pressure head with air cush- 
ion was developed, the design the 
head pouring slot was modified 
pour film controlled thickness 
along the width according the 
product coated, tilting con- 
veyor was developed for coating pro- 
filed mouldings, machine was de- 
signed for coating complete television 
cabinets, and tilting head was added 
for coating rounded corners. These 
machines are now common use 
western Europe for coating such prod- 
ucts furniture parts, television cab- 
inets, plywood, hardboard, insulation 
board, acoustical ceiling, flooring, as- 
bestos cement board, and metal parts. 
The first installations the Steine- 
mann coaters were made the United 
States 1958. 


Process Description 


The Steinemann coater will apply 
uniform wet film flat surfaces 
practically any material that will flow. 
There are limitations minimum wet 
film thickness that can applied, de- 
pending upon the solids content, vis- 
cosity, surface tension, and other prop- 
erties the liquid material used. The 
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Fig. 2.—This double-headed machine has separate pumping systems 
for applying component parts difficult-to-control, chemically reactive 


materials such polyesters. 


limitations are more critical when 
coating vertical edges 
The ability around” corners 
and profiles and the avoiding fatty 


edges and runs vertical surfaces 


usually requires modification finish- 
ing material formulation. Experience 
has shown that finishing material sup- 
pliers must work closely with the users 
the equipment order develop 
formulations that will work produc- 
tion. 


Successful applications are operating 
with nitro-cellulose lacquers, sealers, 
toners, pigmented ground coats, urea- 
alkyd resin varnishes, polyesters, epoxy 
resins, vinyls, plastisels, paints, adhe- 
sives, and waxes. Other materials can 
used, but experiments must con- 
ducted determine the proper for- 
mulation and operating conditions. 
Materials can applied from 
100 mils thick depending upon their 
characteristics and the parts coated. 
When the materials are formulated 
and applied under the optimum con- 
ditions the film produced 
smooth and requires minimum 
rubbing produce polished surface. 
chemically 
reactive materials such polyesters are 
applied, two heads with separate 
pumping systems are used mix two 
component parts the mixture the 
work. Fig. shows double-headed 
machine. 


Both labor and material savings are 
gained when finishing materials can 
applied the Steinemann coater. Ex- 
perience 
Hilden, Germany, has 
material savings will range from 
per cent, depending upon the size 
and shape the part, compared with 
normal spraying. The equivalent 
overspray the edges eliminated 
because all excess material caught 
gutter, returned the supply tank, 
and recirculated the pressure 
head. Since the fluid pressure low, 
below pounds per square inch, and 


air introduced the applied 
and all the material reaching the sur- 
face remains there smooth film. 
Since the normal machine operates 
range 400 feet per minute, 
the production rate far greater than 
spraying. Material handling can re- 
duced placing the coater system 
conveyors and drying areas that 
the individual coated parts not 
have placed racks and handled 
manually between coats. 


Machine Construction 


The Steinemann coater consists 
steel framework supporting the head, 
gutter, pumping system, and conveyors 
for carrying the parts through the 
liquid film curtain pouring from the 
head slot the gutter. The frame 
made steel, and structurally de- 
signed eliminate vibration. Vibra- 
tion would cause ripple the curtain 
and waves the film the work. 
The nylon belt conveyors pass over the 
infeed table, under the gutter, and 
over the out-feed table, and are’ in- 
ratio such 100 300 feet per 
minute. operating speed 
with per cent solid nitro-cellulose 
lacquer might 200 feet per munite. 

The gutter drains into pipe, which 
leads the material storage reservoir. 
pipe from the material storage res- 
ervoir feeds gear pump, which forces 
the finishing material through filter 
and feeds the pressure head through 
plastic pipe. The head pressure ad- 
justable through by-pass valve ar- 
rangement that regulates the material 
flow the head. The head ribbed, 
reinforced aluminum casting with ad- 
justable-opening steel lips running 
along the entire bottom edge, 
shown Fig. The steel lips can 
adjusted for uniform slot opening 
varying from 0.008 inch 0.196 
inch. 

The Steinemann Coaters are made 
various sizes and types. The normal 


Fig. 3.—Steel lips the bottom edge the aluminum casting 
control the thickness the film being applied. 


types come with conveyors and 
widths for coating stock the 

lowing maximum widths: inches 

inches, inches. Wider machine. 
have been furnished for the 
industry, and are made 
order. Most models come with 

head and pumping system mounted 

with space left for the addition 
second head, gutter, and sys 

tem later date required. Fig. 
shows 12-inch wide machine that 
made with long tilting conveyor beli 
facilitate the coating profiles. 
Special lips are made apply uni- 
form film thickness sur- 
faces. Various length infeed and out- 
feed conveyor belts are used, depend- 
ing upon the length the stock 
coated. Fig. shows special machine 
that has been developed for coating 
complete radio and television cabinets. 


Operation 


the normal operating procedure, 
parts are placed the infeed conveyor 
belts hand are automatically 
transferred there from another con- 
veyor. The coating machine conveyor 
carries the parts through the pouring 


Fig. 4.—This variation the 
has tilted conveyor belt for the coating 
profiles. 
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curtain and deposits them con- 
veyor the parts through the 
pouring curtain and deposits them 
conveyor for drying the hands 
off bearer who stacks the parts 
racks for drying. The height the 
above the conveyor adjustable 
from inches, but usually 
set approximately inches for flat 
work. Curved parts are limited 
height according the sharpness 
the curve, with maximum inches 
for easily coated parts. Vertical edges 
are limited approximately 
inches. Rectangular parts must run 
with the edges angle 
degrees the conveyor belt travel 
order coat the two leading edges. 
all four edges must coated, two 
passes must made through the 
liquid film curtain. 

Material viscosity must normally 
onds number Ford Cup. Higher 
viscosities present entrapped air and 
pumping problems, but materials 
200 seconds more viscosity can 
handled with centrifugal-type pump. 
Heatable storage tanks are available, 
and the head can heated neces- 
Vinyls can applied thin 
0.0008 inch wet film thickness, but 
nitro-cellulose lacquers are limited 
approximately 0.0016 inch wet film 
thickness minimum. 
lose type can applied 0.020 
inch wet film thickness, and polyester 
type coatings and plastisols can ap- 
plied much thicker. 

Experiments must made deter- 
mine the exact film thickness desired 
and possible obtain. The usual oper- 
ating procedure adjust the slot 
opening and fluid pressure obtain 
the optimum smoothness coating, 
and then vary the conveyor speed 
obtain the exact film thickness desired. 
Flat surfaces are relatively simple 
coat, but profiles and edges require 
adjustments fluid pressure and mate- 
rial formulation order obtain the 
optimum coverage. Experiments must 
made for each application. 

The most recent developments 
the Steinemann Coater concern the use 
pre-heating wood parts for greatly 
reduced drying times. These units heat 
the wood surface approximately 
0.010 inches. This heating cycle re- 
quires electric radiant heat high 
intensity for closely controlled cycles 
varying from 180 seconds, The 
heated parts are automatically released 
ind passed through the coater upon 
reaching proper temperature. The cold 
material striking the hot 
flows the bottom all sur- 
ace Openings and begins cure from 
bottom the heat drives the sol- 

ents the cool liquid surface. Dry- 


Fig. 5.—A special machine was developed for applying continuous coat complete radio 
and television cabinets. 


ing times two three minutes for 
nitro-cellulose type materials have been 
obtained this process. unit for 
4-foot 8-foot panels requires 
heating unit, and would typically 
produce 30,000 square feet per day, 
depending upon the pre-heating cycle 
required for the finishing material 
used and drying cycle required. 
limited amount after-heating will 
reduce the total drying cycle time. 

Two units are now beginning pro- 
duction Germany, but too early 
give results their production ex- 
perience. similar installation using 
hot air convection pre-heating 
planned begin production July 
the United States conjunction 
with one Steinemann coater applying 
sanding sealer and coater 
applying synthetic urea alkyd resin 
varnish. will extremely interest- 
ing watch the development these 
fast curing systems Europe and the 
United States. 


Conclusion 


The Steinemann pressure curtain 
coater one more step the tech- 
nological development processes 
and equipment that has characterized 
finishing for the past ten years. this 
process successful the United 
States has been Europe, 
should provide useful tool for those 
manufacturers interested reducing 
costs and improving the quality 
their products. 


Discussion 

Kenneth Norwine (The Pilliod 
Cabinet Co.): How efficient the fil- 
ter that being 

Mr. Johnson: Quite efficient, but 
there cannot lot dirt the 
room. 

Kirsch (American Cyanamid) 
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Please summarize the advantage the 
flow-coating application compared 
with, say, roller coating. 


Mr. Johnson: Pressure-curtain appli- 
cation has distinct advantages over 
roller coating. The main advantage 
that the coating material applied ab- 
soluetly uniformly the stock, re- 
gardless variations thickness 
profile items coated. ex- 
ample this end panel for 
furniture case that hard- 
board with frame around the out- 
side. occasion, this panel will de- 
flect the center under pressure 
the roll, but since there contact 
with the Steinemann application, 
deflection occurs and uniform film 
thickness results. 

Another advantage that there 
set-up time required changing 
from one thickness stock another, 
since film thickness function the 
transport speed and quantity mate- 
rial being circulated through the sys- 
tem. Stock thickness changes have 
effect film thickness. 

Also, possible apply mate- 
rial almost any viscosity through the 
pressure-curtain coater, whereas with 
the roll-coating application very 
difficult apply many types mate- 
rials uniformly. 


Martin (Minnesota Mining 
and Mfg. Co.): How many installa- 
tions this machine are there this 
country 

Mr. Johnson: About eight. 


Patronsky (Timber Engineer- 
ing Co.): How much longer does 
take clean this apparatus than con- 
ventional application 

Mr. Johnson: longer; takes 
about the same time conventional 
spraying equipment but less than 
roller coater. 
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Fig. 1.—This one man controls the entire operation, including infeed, both sawing machines, 


the transfer between the first and second ma- 


chine, and the outfeed stacker. Previously, the operation required three men produce but slightly more than half the present producticn. 


RECENT DEVELOPMENTS 
Double-End ‘Tenoners and Borers: 


Sales Manager, Greenlee Bros. Co., Rockford, Illinois 


Tenoning not the most important operation for the double- 
end tenoner, emphasis modifications and attachments 
speed secondary operations. These include automatic feeding, 
stacking, and handling between machines, and forth. Methods 
increasing the feed rate are discussed. Variable boring speeds and 


methods feeding are mentioned. 


HIS PAPER WILL DEAL with double- 

end machines general instead 
the double-end tenoner only, since 
double-end tenoning means 
the most important operation for this 
type machine. fact, many users 

What, then, double-end ten- 
oner? far Greenlee Bros. 
Co. concerned, and know enough 
about our competitors realize their 
viewpoint about the same, there are 
many users the conventional 
standard type tenoner, and there prob- 
ably will continue many. 

more importance today, however, 
the versatility design that enables 
use the basic double-end ma- 
chines build specialized single-pur- 
pose multiple-purpose equipment 
combining standard and 
tachments. Therefore, let 
some the recent developments. 

The one advancement that asked 
Presented II, Wood Machining, 


FPRS 12th National Meeting, held June 22-27, 
1958, Madison, Wis. 


The Author: Kenneth White graduated with 
degree mechanical engineering from the 
University Iowa. joined Greenlee 1949, 
was promoted Assistant Sales Manager 
1956, and moved his present position 
1957. 
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for everyone more production 
man hour labor. This problem 
that can approached from several 
directions: More pieces per minute 
through the machine with the same 
labor, reduction labor hours for 
the same quantity, less down 
set-up changes, reduction scrap, 
and reduced maintenance and repair 
time all lead toward the desired result. 
Now let’s examine the recent ap- 
proaches the solution these re- 
lated problems. 


Increased production more com- 
plicated than simply speeding the 
machine, but course, this also 
often necessary. Not too many years 
age were limiting chain feed ma- 
chines feet per minute where 
now speeds 200 300 feet per 
minute are not uncommon. This in- 
creased speed brings problems 
more rapid wear the chains, tracks, 
and sprockets, these parts are now 
designed stand under the more 
severe conditions. 

Horsepower requirements 
increase for the faster feed rates, but 
course building larger units 
simple matter. The cutting equipment 
must studied carefully, because the 


speed increases may dictate more 
knives teeth, jointing the tools 
the machine, better grinding facilities, 
changes carbide tooling, other 
such factors. The spindle speed may 
have increased using belted 
units high-frequency operation, and 
this means better bearings, precision 
dynamic balancing the rotating as- 
semblies, and perhaps different, more 
positive lubrication methods. 


course, the faster feed rates 
good unless the stock can han- 
dled into and out the machine. 
many cases, this means infeed and out- 
feed assists such conveyors, auto- 
matic elevators, hopper 
feeds. These are relatively simple for 
operations where the parts are uni- 
form, and they can vary all the way 
the impractical where there wide 
variety parts. For example, hopper 
feeds work out better for small pieces, 
but the production small parts 
often greater hand feeding 
the operator can place great many 
ahead each dog lug. 


The second approach reduce 
the labor for the same quantity 
pieces. This closely associated 
the previous discussion that the 
faster feed rates will enable the 
ator get the job done quicker. Bit 
here are bringing 
devices eliminate costly 
much along this line because 
variety work, but other 
like the panel plants for instance, 
and have done much. Almost all 
recent installations include 
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Fig. two special machines( with transfer 
unit between) split nine 12- 12-inch squares from this large sheet 


acoustical material. 


transfers joining the skinner rip- 
ping saw and the cut-off saw elim- 
inate the man feeding the second ma- 
chine. These, coupled with automatic 
stackers and infeed assists, result 
great labor savings. Greenlee has sup- 
plied this type specially designed 
equipment plywood, particle board, 
mineral tile, fiberboard, and flush-door 
plants. 

example the savings in- 
volved, there recent plywood in- 
stallation where one man controls the 
infeed, two sawing machines, the con- 
necting transfer and the stacker, and 
handles panels over 300,000 square 
feet one 8-hour shift. Compare this 
more men working hours for slightly 
more than half the production. 

Other industries, too, are thinking 
along these lines. not uncommon 
find conveyors between the double- 
end tenoner and moulder sash 
plant some similar installation 
furniture plant. 

third approach reduce the 
down time the machine for set-up 
changes, and perhaps this prime 
importance most double-end ma- 
chine users since the majority are faced 


with frequent set ups. great deal 


study this problem has resulted 
indicators that tell the distance be- 
tween the feed chains within half 
1/64, actually closer than the oper- 
ator could measure with rule. All 
cutting units have scales show the 
horizontal, vertical, tilting adjust- 
ment. Some these, like the tenon 
units, have connected adjustment 
moved, depending whether the 
operator wants change the distance 
the heads merely change 
cut with relation the chains. 
Other machines have power adjust- 
nent for the units speed the set-up 
hanges. Split-type saws dado units 
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that can dropped into the cut in- 
dividually eliminate the need for pull- 
ing the shaft make changes. Also 
used this point are cartridge-type 
units that have quick-change feature 
one shaft can set while the 
other use. Along this same line, 
many users like the sleeve mounting 
cutters because they can buy dupli- 
cate set sleeves, perhaps sleeve 
for each head set-up, simple 
matter place the heads. This espe- 
cially valuable where more than one 
head used arbor. 

Templates gages have been used 
cause this easy means placing 
the cutters properly with relation 
the feed chains. 

Naturally, well-trained operator 
one means assuring the best per- 
formance machine, especially one 
complex the double-end type. 
While all manufacturers 
tory demonstration men with new 
machine, suggested that periodic 
visits will valuable and may al- 
most essential new operator 
the job. always recommended 
that more than one man broken 
machine like the tenoner. Many 
times, too, visit the machinery 
plant helpful get 
the operator appreciate fully the 
equipment responsible for. 

Scrap reduction, the fourth point, 
can helped many ways, including 
the proper training the man. Some 
recent machines have had large speed 
indicators the supervisor can tell 
glance that the job being run 
the proper rate, not too slow for cost 
purposes and not fast cause 
scrap from improper cuts. 

Certainly included here also the 
proper selection and maintenance 
tools. There are many other obvious 
points that are all tied with oper- 


ator experience and training, but 
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Fig. 3.—Oscillating belt-type sanders are mounted standard dado 
position sand both sides table tops one pass. 


might well mention that most 
double-end machines have safety stops 
prevent jam ups, and can sup- 
plied with devices such rubber chain 
pads prevent marking delicate 
stock. 

The fifth and last point, the reduc- 
tion down time for maintenance and 
repair, partly built into the double- 
end machine initally and partly re- 
sult adequate time allowed and 
proper instruction for the plant per- 
sonnel. Experience building ma- 
chines enables all design toward 
eliminating any weak points, and 
course, any errors this regard are 
soon corrected, Other steps have been 
taken, such the use sealed motor 
bearings, new materials for the chain 
tracks and other points that are sub- 
ject sliding wear, automatic force- 
feed oilers, hardened parts where re- 
quired, enclosed motors. 
Preventive maintenance good prac- 
tice, and few minutes spent period- 
ically qualified mechanic serv- 
iceman can prevent some costly break- 
downs. 

What the other points that 
concentrate on? Safety certainly one 
major area, and the trend double- 
end machines toward the machine 
tool construction. Dust-tight control 
cabinets, totally enclosed motors, mas- 
ter stops convenient points, auto- 
matic stops for thick stock, 110-volt 
control circuit, indicating light guide 
the and proper hooding and 
guarding moving parts are some 
the points that get proper attention 
today. 

The versatility double-end ma- 
chines was discussed the beginning, 
and few the applications that have 
recently been made the basic ten- 
oner should mentioned. course, 
all like the maximum number 
operations each handling, but 
each problem must studied 
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Fig. 4.—This tilted, 2-spindle drilling 
attachment drills ceiling joists. 


sure that the extra operation ten- 
oner does not slow down entire 
job the point where would 
better off handle the part twice. 
have been successful drilling pieces 
just they come off the tenoner, and 
other applications are possible where 
the drilling unit travels with the work. 
Belt-driven dovetailing spindles can 
applied make the dovetail groove 
behind straight dado saw. 


Sanding another operation that 
considerable interest, and disc, 
wheel, drum, formed belt and oscil- 
lating belt units have been coupled 
the tenoners edge sand after the 
regular double-end machine operations. 

course, there are the jump-dado, 
cam-operated irregular shaping, and 
window-frame swiveling tenon 
units that are not exactly new. re- 
cent months, however, 


these have been made increase 
their usefullness. 

There seems limit the 
special units that can added make 
this already versatile double end even 
more useful. Each plant has its own 
problems, and all manufacturers are 
glad work these problems. 

The double-end type machine 
not restricted wood parts the 
various panels, course. Aluminum 
can handled very nicely and cuts 
lot like wood. Many other types 
material have been run these ma- 
chines, such the various laminates, 
plastics, transite, glass fiber products, 


_and others. 


For many years the double-end 
tenoner has been built, would seem 
though there and end 
the different applications. This 
not the case, however, and 
wonder this versatile machine often 
called woodworking plant itself. 


Developments Borers 


Being one the basic operations 
most plants, boring area that 
will get lot entensive study from 
now on. The machine users are not 
going willing use the standard 
type equipment there better 
way handling their work. 

One the most important fields 
investigate the relationship between 
bit speed and feed. Especially the 
gang boring machines, very little has 
been done give selection 
spindle speeds, and these are now 
pretty much compromise—too fast 
for some the larger bits and too 
slow for the smaller sizes. hoped 
that will economically feasible 
offer equipment with variable spindles 
the user can get the maximum bene- 
fit from his tools and equipment. 


the moment, the answer 
lot boring problems seems 
some means keeping the machine 
full, hitting every stroke. Hopper 
feeds have been built, course, and 
the aim design enough flexibility 
into the hopper will handle 
wide range stock sizes. Some type 
return conveyor chute often 
valuable that the operator can Joad 
and unload from the front the 
machine. 

far Greenlee concerned, 
these automatic feeding devices are im- 
portant enough that our two newest 
machines were designed with 
tionary table. believed that the 
fixed table and bit feed will work out 
much more conveniently for these 
feeding devices, and will also give 
greater convenience the operator for 
hand feeding work because the 
ing station always the proper 
height. 

Large panels built-up assemblies 
can worked good advantage 
equipment with open back because 
conveyors can added get the 
work into and out the machine. 

The reduction set-up time 
most important the boring machine 
line, too, and equipment available to- 
day has set-up controls for inching 
jogging the feed the pattern 
template used for positioning the 
spindles. 

This brief description double-end 
machines and boring equipment will, 
hope, lead some questions. Man- 
ufacturers are all most sensitive the 
requests and comments from users and 
customers, and the need for 

etter equipment coupled with the 
competition between machinery man- 
ufacturers will lead many outstand- 
ing developments. 


Significance Knife Marks 
LUMBER CORE SURFACES 


Hyler Associates, Peoria, Illinois 


AMINATED ASSEMBLIES faced with 

veneers often contain lumber cores, 
which must run through surfac- 
ing planer before they may glued 
thickness-wise with other plies. 
Many woodworkers have been puzzled 
the fact that, where seemingly 
perfect job planing has been ob- 
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tained such cores, with knife 
marks showing, the glue room never- 
the less does not obtain good 
adhesive bond often does with 
lumber-core stock with 
nounced knife marks the surfaces. 

The reason that material that has 
been dressed with knives jointed 


rather heavily, that rather pro- 
nounced have been develope: 
the knives immediately behind 
cutting edges, subjected iron- 
ing-out effect. That is, these 
edge heels “iron down” what 
otherwise the ridges between 
marks, Knife marks are 
doing this, however, the heels 
hind the knife edges really compress 
the ridges. 
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Such compression closes the pores 
the wood and other tiny interstices 
the surface. Therefore, glue cannot 
effectively. better gluing 
job actually obtained when such 
down ridges between knife 
marks occurs. Men who have studied 
therefore become exponents 
one-knife planing, often 
referred to. This means planing with 
knives that have not been jointed 
wherever lumber cores are being proc- 

The ironing-out effect ridges be- 
knife marks always matter 
degree. Thus, one using jointed 
cutters which heels are exceedingly 
narrow, showing only light silver 
line after cutters have been jointed, 
the amount compressive effect they 
exercise knife-mark ridges will 
lessened. The real point that one 
should never deceived into think- 
ing has surfaces highly suitable for 
gluing and laminating simply because 
they not show any knife marks. 

The fact that knife marks may 
quite pronounced lumber cores, yet 


Fig. 1.—Operation view modern surfacing planer, busy the plant General Wood- 
works, Council Bluffs, lowa. Photograph courtesy Greenlee Bros Co., Rockford, Ill. 


good job gluing may ob- 
tained, with practically invisible joints. 
Invisible glue joints, however, depend 


FAST, MECHANIZED WAYS 


Moore Dry Kiln Co., Jacksonville, 
Florida 


Proper box car design would simplify 
lumber loading and unloading. 
Twenty-foot-wide doorways will 

help railroads retain lumber traffic. 

Power feed rolls speed removal 


hand-loaded lumber. 


THE INFLATIONARY SPIRAL 
wages continues, the lumber in- 
dustry finds increased mechanization 
all phases operations necessary 
order maintain its competitive 
position. The reduction cost load- 
ing and unloading box cars worth 
extensive investigation. Excellent pos- 
sibilities exist for the reduction 


man-hours required for these oper- 
ations. 


New York City. 


Unload Lumber from Box Cars: 


light-colored adhesive, especially where 
woods being joined are light color. 


Fig. 1.—With posts and interlace strapping removed, fork truck easily 
unloads single package. high-capacity lift could handle three 
pckages one time. Photo couriesy Seboard Railroad. 


The advantages mechanical han- 
dling are available most manufac- 
turers competitive materials. 
present, the shortage box cars de- 
signed specifically for lumber 
ments has forced both the shipper and 
receiver absorb the higher handling 
cost divert their traffic motor 
freight. 

Through the efficient application 
various existing mechanical methods, 
costs can reduced considerably. 
particular solution applicable all 
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cases, since the optimum solution 
tion’s existing facilities. the in- 
tention the authors survey few 
the solutions available, hoping that 
they may solve the problems others. 

The problem box car loading 
and unloading would reduced con- 
siderably properly designed cars 
were available. the past few years, 
pressure has been exerted the Asso- 
ciation American Railroads in- 
dustry, trade and trade 
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Fig. 2.—Prototype box car with doors full open position exposes 
banded and buttressed packages. Photo courtesy Seaboard 


Railroad. 


associations. Many 
that new equipment necessary 
further diversion their traffic 
trucking prevented. The con- 
struction new cars with larger 
door opending expected regain 
portion the lost traffic. 

One railroad produced prototype 
from standard box car shown 
Fig. The car has inside length 
feet inches. Packaged lumber 
made easily accessible for forklift un- 
loading through 20-foot doorways, 
which are located diagonally oppo- 
site ends. Each doorway covered 
two foot foot inch doors. 
These doors move the same direc- 
tion while opening, and the full 
open position, one door overlaps the 
other. prevent the load from mov- 
ing against the doors, buttressed 
two posts. The upper ends these 
post are made telescopic pipe sec- 
tions that are hinged the roof adja- 
cent the door. The lower ends are 
locked pockets the floor. These 
posts swing upward and are fastened 
the above the door opening 
make the lumber accessible un- 
loading, shown Fig. 

This car has successfully proven it- 
self many times. one instance, 
shipper loaded the car Baltimore 
with twelve 20-foot packages 
12’s. The lumber was packaged 
units feet feet. The loading 
time for this volume was minutes. 
The car was then transferred Ne- 
wark, where was unloaded 
minutes. This operation was expedited 
the use two forklift trucks, un- 
loading simultaneously from both sides 
the car. The car was then reloaded 
minutes before going another 
yard. 

Naturally, the maximum efficiency 
the new car attained when both 
the consignor and consignee utilize the 
forklift truck for loading and unload- 


articles the Nov., 1956, and March, 
1957, issues the Southern Lumber Journal. 
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ing. However, the use this car 
flexible most cases, will speed 
unloading regardless the method 
being used. The wide doors provide 
maximum access the load. The lum- 
ber can passed directly out the 
doors with minimum wasted mo- 
tion inside the car. Since these pack- 
ages are banded together, the lumber 
does not shift transit. The load 
arrives excellent condition, and 
minor annoyances such 
jambing the door shut and scrambled 
piles the door are usually avoided. 

This car appears good solu- 
tion, but the present few draw- 
backs exist. 


When using the car conjunction 
with certain existing handling meth- 
ods, such stationary conveyor, 
must remembered that the car 
designed for unloading from both 
sides. this impossible arrange, 
excessive movement half the load 
will necessary. The car must also 
spotted both openings are acces- 
sible the forklift truck. 

The Seaboard Airline Railroad ex- 
pects have ten bigger 
new lumber cars service the end 
the year. The new car will 
inches higher than the prototype, giv- 
ing inside height feet 
inches. Additional vertical door clear- 


Fig. 3.—Properly interlaced packages are easily positioned car with 
roll and lift combination. Photo courtesy Seaboard Railroad. 


ance being provided increasing 
the door height feet inches. 
increased height will raise the 
bd. ft. capacity the present car 
approximately 32,000 bd. ft. for the 
new, the exact footage depending 
the package size. some cases, this 
increased capacity will mean weight 
increase 15,000 pounds. 


Earlier this year, the Car Construc- 
tion Committee adopted design for 
general-purpose box car. This 
has been submitted all railroads for 
consideration. The proposal advised 
the adoption car feet long with 
foot staggered door openings. 
These openings are covered 
one sliding and one plug-type door. 
The Car Construction Committee con- 
siders this design adaptable both 
mechanized loading and bulk loading. 
This design more versatible than 
car specifically designed for the lum- 
ber industry. Although maximum facil- 
ity loading will not obtained, 
larger number cars will available 
for lumber shipments. 


One manufacturer steel strapping 
working closely with Chicago lumber 
supply company, has developed meth- 
ods stacking, banding, and loading 
packages. The various methods de- 
vised are applicable box cars well 
flat cars. These methods are descrip- 


Fig. 4.—Unloader housing, with power roll 
extended through doorway, rolls 
tracks running perpendicular 
Photo courtesy Paine Lumber Co., Ltd. 


Fig. 5.—Weather-proof installation 
produced when the unloader rolled 
the car. Photo courtesy Paine Lumber 
Ltd. 
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presented numerous pam- 
which describe, step-by-step, 
entire process from single board 

loaded car. Methods moving 
inside the box car, such 
lift, chains and jacks, are clearly 
ustrated (Fig. 3). Strapping meth- 
used individual packages and 
loads are diagramed. The 
ethods devised this manufacturer 
proven successful and are being 
many manufacturers. tests 
proper strapping pack- 
had reduced the shifting pack- 


large Wisconsin door manufac- 
arrived rather unique solu- 
tion its unloading problems. suc- 
cessful combination power roll, 
conveyor system, and automatic chain 
arm stacker was made unique 
housing. developing this arrange- 
ment, the company was faced with the 
unloading lumber from 

fast enough synchronize 
with automatic stacker. 


The unloader housing shown 
Fig. mounted tracks running 
perpendicular the car siding. After 
the car accurately spotted the 
siding, the unloader rolled the 
cat door (Fig. 5). This housing 
moveable building contains trough 
and conveyor system, which adjust- 
able the desired height the load 
the car. 


Inside the car, lumber placed 
live roll, which projects through the 
car door. This roll shown Fig. 
pivots allow unloading from either 
end the car and more less 
“sucks” the lumber into the trough, 
where slides the bottom center 
itself the conveyor. the present 
time, two men the car are unloading 
approximately 56,000 bd. ft. per day. 
This mechanism does not require 
specific door width, has been used 
conjunction with 6-foot and 8-foot 
doors. obtain best results from this 
unloader, the company has requested 
their shippers use special method 
stacking. Flexibility provided 
using the second and third conveyor 
obtain the elevation feed 
the rear chains the high-level 
stacker. The stacker crew, which con- 
sists four men, box piles the lumber 
into packages, which are discharged 
gravity onto storage rolls where the 
forklift removes the package the 
kiln loading area. 

The unloader has met the com- 
expectations. does the work 
seven men, and has paid for itself 
less than two years! The company 

eves has obtained many fringe 
efits through this unloader installa- 
There has been great reduction 
charges, and bad weath- 


Fig. roll propels dry lumber 
through the car door regardless weather 
conditions. Photo courtesy Paine Lumber Co., 


Ltd. 


longer delays unloadings, 
makes overtime necessary. 

The manufacturer also feels that the 
attitude labor toward management 
has improved. The employees believe 
that management has helped them 
with the problem lifting heavy lum- 
ber. The plant uses primarily pon- 
derosa pine and fir. small volume 
hardwood, however, They 
estimate that greater savings are de- 
rived from handling hardwoods, since 
more pieces are involved than sim- 
ilar volume softwoods. They have 
also found that the fast flow lumber 
from the cars through the 
makes possible for them eliminate 
the large inventory they used carry. 

the present time, the authors 
know two manufacturers who are 
producing power-assist rolls. These 
rolls are mounted adjustable frames, 
which fasten the door opening the 
box car. These power assists are avail- 
able single- and multiple-roll design. 
One West Coast equipment company 
power assist that has one 
power roll, tension idler, and two 
driver idlers, shown Fig. The 
lumber placed the first driver 
idler and fed between the tension idler 
and the power roll. This device rotates 
permit unloading from either end 
the load. The unit adjustable 
height from inches the 
car door. The mechanism tilts from 
the horizontal plus minus de- 
grees. All rolls are covered with non- 
marking rubber. 

one test, crew two inexpe- 
rienced men loaded 3,100 pieces 
4’s (27,000 Bd. Ft.) three hours. 
The machine was approximately 
per cent loaded, and according the 
manufacturer, experienced crew 
should able attain machine 

single-roll power assist also 
manufactured the West Coast (Fig. 
8). This unit weighs 135 pounds and 
easily adjustable the load level 
one man. The unit incorporates 
variable speed feature. The exact pull- 
ing force can ascertained from ex- 
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Fig. power assist, hori- 
zontal position, handles 6-inch bundle 
between tension idler and power roll directly 
below. Photo courtesy Harshberger Equip- 
ment Co. 


perience. The manufacturer considers 
this equipment capable decreasing 
loading and unloading time 
per cent. With proper conveyorized 
system the off-bearing side, this 
percentage would probably 
creased. 

The man-hours saved when using 
these rolls dependent upon many 
factors. The speed the roll controls 
the theoretical lineal footage capacity. 
The average board footage per piece 
affects the volume output. The number 
men the car, and the extent 
their controls the per cent 
machine loading. The type 
equipment, operation, the off- 
bearing side the roll would deter- 
mine the optimum feed rate. 

Proper the most important 
factor providing efficient method 
mechanized box car unloading. Re- 
gardless the handling methods used, 
the design must produce correct flow 
materials. Modernization exist- 
ing methods costly, but most 
cases profitable. New 
ings should designed and laid out 
the installation will compatible 
with desired mechanical handling 
methods. Flexibility design de- 
sirable. possible, construction for 
both conveyorized and motorized han- 
dling would preferable. 


Fig. 8.—Single-roll power assist, made 
light-weight materials, easily adjustable 
proper height one man wing 
nuts over slotted section). Photo courtesy Len- 
festy and Shank. 
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Packaging Lumber 
SAVES TIME AND MONEY 


Production Superintendent, Haining 
Lumber Co., Williams, Arizona 


Packaging off the slick chain 
predetermined sales. Tallying 
related strapping and mechanical 
loading. Cost analyses show 
advantages over hand loading. 


AINING LUMBER COMPANY 

medium-size lumber production 
operation. has production ap- 
proximately 100,000 feet per day 
million feet ten months oper- 
ation. has two sawmills, one circular 
mill Peach Springs that cuts Indian 
Service timber, and one band mill 
Williams that cuts Forest Service tim- 
ber. The lumber cut the mills into 
six-quarter shop and selects and eight- 
orm the planing mill Williams, 
where the 6/4 stacked and the 8/4 
resawn rough green into 4/4 and 
then stacked for drying. 

The equipment consists the usual 
equipment found planing mill. 
resaw, breakdown planer, ten-knife 
planer with production 150,000 
lineal feet per eight hours, automatic 
smooth-end trimmer, slick sorting 
chain about feet long, three fork- 
lift trucks, and two lumber carriers. 

During the fastest drying season, 
sometimes had work two shifts 
keep with the dry lumber. 
Session XIV, Lumber Manu- 


facturing, FPRS 12th National Meeting, held 
June 22-27, 1958, Madison, Wis. 


The Author: Jesse Fowler, 
the sawmilling business 
effrey Lumber Co., 
Co., Currier Lumber 
Co., and Plywood Co., 


own business, before joining 
owler oader. 
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Fig. double-door car necessary for loading the three- 


foot three-foot package lumber with the Fowler Loader. 


result, when started the morning 
shift, would often have about 
100,000 feet lumber load from 
the night shift plus whatever was 
produced that day. This created quite 
loading problem. 


Because were very dissatisfied 
with the old hand-loading methods 
that have been used ever since the 
first car load lumber was ever 
loaded, and since had tried the 
package system, several years ago, 
putting the packages rollers, then 
rolling them into place (and found 
too slow and expensive plus the fact 
that could not get sufficient footage 
the car), decided try sys- 
tem that had been thinking about 
for several years. result, the 
Fowler Loader was developed and 
loading technique was worked out that 
enabled load 30,000 foot car 
slightly over one time 
savings cents per thousand over 
the hand loading method. Now our 
entire production packaged, and the 
packages are loaded for our own con- 
venience. 


This discussion will start with the 
lumber after has been through the 
planer, surfaced, graded, and double- 
end trimmed and the slick chain 
ready pulled into packages. The 
discussion will divided into several 
parts. First, and very important, the 
necessity for cooperation between sales 
and shipping; second packaging off 


the slick-chain relation 
ments; third tallying methods and 
strapping; fourth description 
methods loading; and last, cost 
analysis breakdown man hours and 
material and comparison showing the 
advantages over hand-loading. 


Sales Cooperation Essential 


Cooperation between sales and 
shipping the key the success 
this system. our operation, grade 
yield from the log has been studied 
and know about what percentage 
each grade expect from every 
width. Orders are taken advance 
against this information. are 
fortunate that our Sales Department 
not only sales conscious, but vi- 
tally interested the operation 
whole. result, are able plan 
our production well advance. Al- 
most from the time the board cut 
from the log know which 
will placed. The shipping 
and foreman are kept well informed 
the orders, and are able plan 
ship them the different grades 
velop. 


shipping packaged lumber, 
the three-by three package can 
long packages plus the six and ght 
foot shorts into the car. 
shipping the two two package, 
will able load packages 
the six and eight foot shorts into the 
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Fig. 2.—Here the second tier packages being started before 
the third package the first tier put place. 


car. the order should call for two- 
by-four packages, then will able 
place packages the car. 

always ship the three-by-three 
package, unless the 
some other size, for two reasons. First, 
our most economical one load. 
Second, can get more footage into 
the car because 
ages fill nine-foot-wide car. Two- 
foot- and four-foot-wide packages leave 
one foot idle space. 

For any package system work suc- 
cessfully, the shipper must able 
load cheaply for less money than 
able save the customer 
either unloading, does aot 
have unloading facilities, car that 
arrives better shape can un- 
load hand less time and the 
same time have less breakage and dam- 
age his lumber. 

For example how the system 
works, presume that for the run, 
there order for two car loads and 
one truck load 1-x-12 No. three 
common, and that are shipping the 
three-by-three package. The chain 
crew given instructions pull the 
three-foot-wide package. They then 
know pull them layers high. 
When the first packages are pulled, 
they are tallied for the first car. the 
next packages are pulled, the fore- 
man keeps close tab them, and, 
the last packages are started, gives 
the chain crew instructions for the next 
eight packages pulled four feet 
wide for truck shipment. each order 
filled, the chain crew given in- 
structions the next order ad- 
vance. This same procedure carried 
out with each grade that develops. 


Keeping the Tally Straight 


The question now comes up, how 
the tallies kept straight with this 
nearly possible, the 
are pulled the block sys- 
That is, 16-foot lumber pulled 


top 16-foot lumber, top 
14, top 12, and forth. 
package, but case are less than 
four the same lengths pulled to- 
gether. This gives the tallyman 
chance count all the lengths, with- 
out losing short length between two 
long ones. Each package counted 
from the end after has been moved 
from the chain the carrier. The tally 
each individual package written 
that package, and the pieces are 
then totaled. This total then com- 
pared the total number pieces 
that package. When the number 
pieces and the tally match, then 
entered sheet for that particular 
order. Also, the box car number put 
the package along with O.K. 
load. This car number and O.K. are 
checked the loading crew, and un- 
less they find marked, the pack- 
age not loaded. 

strapping system was worked out 
with Signode that makes use two 
.028 inch straps package and 
automatic seal feed strapping ma- 
chine. One man can strap 100,000 feet 
per day, and also keep carrier blocks 
and help set slings for the 
oader. 


Loading Methods 


loading use one 16,000-pound 
lift truck with Fowler Loader attach- 
ment. are loading four cars 
less for that day, use one helper 
set slings and guide the packages 
into place the car. the loading 
schedule calls for five more cars, 
then use two helpers. These men 
prepare the cars for loading, set 
slings the packages, and guide and 
place them the car. They also tie the 
down after loading and close the 
doors. 

the actual loading procedure, the 
swivel plate head set near the 
center the package possible. Two 
wire rope slings are then 
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Fig. 3.—The completed load 3-by-3 packages. 


passed around the package and hooked 
tight adjustable lugs the 
head. The lift driver then raises the 
package with the fork lift controls and 
approaches the car the package en- 
ters the car lengthwise. then 
turned enters, and placed par- 
allel with the wall. One end each 
sling then unhooked, and they are 
withdrawn from around the package 
the lift truck backed away from the 
car. This complete cycle takes only 
about three and one half minutes. 
Each package contains approximately 
1500 1800 lumber. 

have worked out three basic 
types loads. First the conven- 
tional method where the packages are 
placed each end the car 
hand loading. use this method al- 
together unless the order 
another. With this method, the great- 
est amount footage may placed 
the car. 40-foot car will contain 
approximately 32m BF. Two 
steel straps are placed each end be- 
fore loading, and they secure each end 
after loading. 

The second method the staggered 
method with the 3-foot 3-foot pack- 
age. loading this method, the 
first tier packages placed the 
far wall and the end the car. 
The next tier then placed against 
the first one but the end left about 
three feet from the end the car. The 
third tier then placed about six feet 
from the end the car. The opposite 
end then loaded with this procedure 
reversed. Three high-ten- 
sion straps are placed around the en- 
tire load. This gives floating load 
that does not require any bulk head- 
ing and very easy unload. With 
this type load, 40-foot car will con- 
tain about 27m lumber. 

The third type load staggered 
load again, and makes use four- 
foot-wide packages. differs from the 
second that the load placed six 
inches from the sides the car, and 
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Fig. 4.—This new swivel plate makes 
use 6-inch-wide nylon web belt slings, 


not 
mouldings. 


damage 


the second tier packages placed 
with one end the center the car. 
Again three high-tension 
straps are placed around the load. This 
type also floating load that re- 
quires bulk headings. 40-foot car 
loaded this way contains about 25m 
feet. 

There are any number variations 
that may used loading. This 
one. feature that especially good 
since there one definite way 
arrange the packages the car nor 
any standard size package that will 
work advantage. What 
best for one operator customer may 
dead wrong for another. 


Cost Comparisons 


Now let see what this has cost. 
Figures will based average 
production 100,000 feet per eight- 
hour day, with working crew five 
men the slick chain pull and 
package the lumber $1.70 per hour, 
one tally man $2.00 per hour, one 
man strapping $1.60 per hour, one 
fork-lift operator $2.00 per hour, 


Fig. 5.—With the new model the 
packages feet wide and feet 
long can loaded through 6-foot doors 
and placed flush with the near wall. 
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one helper $1.60 per hour, and 
half the time one carrier driver, 
which figures $1.00 per hour. This 
adds $133.60 for eight hours, 
$1.336 per thousand. The cost 
additional steel strapping and seals 
$0.222 per thousand feet, total 
labor cost $1.558 per thousand feet 
package, tally, strap and load. 
How does this compare the old 
hand-loading method previously used 
The pulling from the chain into pack- 
ages the same, tallying the same, 
and carrier time the same. Our rec- 
show, over year’s period, 
average car-loading time for two men 
hand loading all widths six and 


quarter hours per car. The lift 


driver spends one hour setting lumber 
the loading docks for them. This 
total time for the loaders 
$1.80 and one hour $2.00, 
total per car load $24.50. 

With the package method and the 
Fowler Loader (figuring maximum 
time, one man strapping, one helper, 
and one-fork lift operator), total time 
one and one half hours each per car. 
This gives labor cost $7.80 per 
car. The added cost strap and seals, 
another $6.67, gives total cost 
$14.47 against $24.50, savings 
$10.03 per car. 

have shown where there 
considerable savings money. Now 
let consider another savings that 
just important. our operation 
carry all our own inventory. The only 
way can realize any profit 
get surfaced, loaded into cars, and 
shipped. with the fact 
that not have dry sheds store 
surfaced lumber, makes very advan- 
tageous for get loaded fast 
possible. Now, instead taking ap- 
proximately six hours hand load 
car, can load slightly over one 
hour. 

There one other very important 
advantage. The railroads like and en- 
dorse the system because has greatly 
reduced their damage claims. Needless 
say, the reeciver likes for this 
same reason. The Santa agent 
Williams requested information 
our shipments from their claims de- 
partment, and they that for 
period one year they had only one 
minor claim for damaged lumber. This 
included shipments slightly over 
500 car loads lumber. 


Smaller Packages for Single-Door 
Cars 


The ideal type boxcar for use 
with the Fowler Loader double- 
door 40- 50-foot car. However, 
check with other mill operators 
cated throughout the country showed 
that this presents serious problem 
certain areas, because there short- 


age this type car certain lines. 
This especially true the North- 
west, where the plywood companies 
have first claim cars. solve this 
problem, have developed model 
SD22 the Fowler Loader. Wtih this 
model, the size the package lim- 
load six-foot, single-door car 
slightly over two hours. 

Our experience with the two 
loaders shows that the cars can 
unloaded approximately the same 
time that takes load. From the 
arrival reports, have been advised 
that some cars have been unloaded 
minutes. 

The major use the Fowler 
Williams has been for the beneiit 
and welfare the shipping 
However, packaged lumber 
ops popularity for the consumer, 
loader will find its place all 
the lumber industry. 


Discussion 


Frank Varseveld (Kootenay 
products Ltd.): you not 
head your cars, you interlace 
bundle with the next? 

Mr. Fowler: use 
heads nor interlace, and have 
had damage claims resulting from 
shifting loads. Mr. Buchalter, believe 
you have some reservations about the 
Fowler Loader. care 
bring them here? 


Joseph Buchalter (Weyerhaeuser 
Timber Co.): feel that the loader 
not adaptable enough for loading 
the common, narrow-door boxcar. 
Wide-door cars are still short sup- 
ply, and large shipper can depend 
obtaining enough them any 
given time. Further, our loading docks 
Longview are feet higher than the 
car floors. Finally, feel that the 
and cable slings will lead 
objectionable damage uppers. 


Mr. Fowler: are working 
new model the Loader that will 
work well 6-foot door. The grab 
standard fixture, and have had 
trouble with it. There has been 
some cable damage our shops and 
selects, but complaints. 
problem becomes serious, would 
adopt some sort corner block 
nylon strap, which has been tested 
our selects. (Ed. Note: Figs. 
show the new loader and the 
strap, improvements put use 
presentation this paper.) 

John Zerbe (National 
Mnaufacturers Assoc.): Are there iny 
particular problems packaging 
lumber 

Mr. Fowler: All our shipments 
Haining Lumber are pine, and 
out dry. 
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PROPOSED MODERN SYSTEM 


Automate Your Lumber Handling: 


Water Engineering 
Corvallis, Oregon 


Relatively simple measuring devices 


can sort lumber physical 
dimension. Men are needed only 
appearance must judged. 


DESIGNING for automatic mechan- 
ical handling, should regarded 


axiomatic that, wherever econom- 
ically feasible and mechanically, prac- 
tical, men should replaced ma- 


chines. corollary this axiom, 
men should regarded essential 


only positions where judgement, 


based the appearance piece, 
must exercised. When piece 
sorted physical dimension only, 
men are not required the sort- 
ing because simple, modern, measur- 
ing devices can used. 

While there are many pockets 
sorting table into which the pieces 
lumber must fit, most the sorts are 
based dimensions and com- 
paratively few the characteristics 
piece require human judgement. 
one western pine green sorter oper- 
ation, for instance, pieces are graded 
“shop and better”. Thus 
there are only two sorts based ap- 
pearance. The lumber must graded 
segregation appearance. four spe- 
cies the two grades are separated, 
there will eight characteristics that 
must determined grader. All 
other characteristics that make 
the more than the 

Presented title Session XIV, Lumber 


Manufacturing, FPRS 12th National Meeting, 
June 22-27, 1958, Madison, Wis. 


The Author: Milton Mater the head 
Engineering, sawmill consulting 
president Mater Machine Works, Inc., 
machinery manufacturers. licensed 
chanical engineer, Mater holds me- 
engineering and chairman the 
Lumber Manufacturing division. 


SEPARATING 


TRANSFER CHAINS 


TRANSFER CHAINS 


BELT CONVEYOR 
AUTOMATIC STACKER 


Fig. 1.—Proposed sorter for modern, automated system. 


chain this particular mill are based 
physical dimensions that can 
determined measuring devices. 


This analysis leads the conclusion 
that, since all appearance determina- 
tion done one man, all the other 
men can replaced suitable ma- 
chines. 


this modern concept sorting, 
the grader will have grading area 
the head the chain. sits over the 
chain and the pieces pass under him. 
The grading area four feet long, 
painted white give contrast, has 
lines painted give length 
board, can have flippers flip 
board over automatically that the 
grader can see both sides, and, when 
applicable, can have fluorescent lights 
shining the board bring out 
knots and pitch pockets. The grader 
presses button the piece goes by, 
and forgets about it; when reaches 
the correct bin automatically falls in. 


Machines are the market that 
segregate dimension mechanically. 
There the Setzer Sorter, for instance, 
and the Edge Sorter much used the 
Southeast. While neither the ma- 
chines quite fills the needs most 
large sawmills, both have good fea- 
tures that can modified some 
type sorter like that shown Fig. 
The lift opening operated 
air cylinder operated solenoid 
valve. The valve activated 
electronic tape (not shown), which 
goes along the chain with the board. 
The tape has the length, width, and 
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thickness the board impressed 
electrical measuring instruments 
the beginning the sorting table. 
When the valve reached the 
pocket marked take the piece, the 
tape activates and the board drops 
in. Tape systems this sort are avail- 
able commercially. Other similar sys- 
tems are also available. 


The sorting pocket, our concept, 
would hold complete kiln-car stock 
approximately 9000 board feet. 
These boards would lie loose, like the 
lumber the side edge sorter 
does. When the pocket full, the 
automatic tallying device informs the 
grader and routes the lumber 
empty pocket. Meanwhile, the lum- 
ber discharged onto chain under 
the sorter, which carries the kiln- 
car stacker. This concept gets away 
from the double handling that occurs 
when stack made the green 
chain, and then hauled the kiln 
stacker and restacked. 


The same concepts can used 
the rough-dry and finished sorters. The 
chain under the sorter would di- 
rectly package stacker rather than 
the kiln-charge stacker. 


green-chain sorter this type has 
all the flexibility, compactness, and 
comparatively low cost conven- 
tional green chain, but mechanized 
replacing men with machines, and 
automated controlling the 
chines with modern electrical and 
pneumatic devices. 
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REDUCE WOODWORKING COSTS THROUGH 
Methods 


Standards Engineer, American Greetings Corp., Cleveland, Ohio 


For maximum benefits, methods improvement program should 
built around knowledge methods analysis techniques and 
complete understanding the operation being studied. The most 
widely used analysis techniques are work simplification, operation 
analysis, motion economy, and predetermined time systems. Examples 
are presented that show original conditions and improvements 


based analyses. 


IMPROVEMENT reduces 
manufacturing costs because its 
application operation results 
increased productivity. This achieved 
striving for the most economical 
utilization all the human energy, 
materials, and equipment required 
manufacture product. 

realize maximum benefits, 
methods program should 
around two components: knowledge 
methods analysis techniques and 
complete understanding the oper- 
ation being studied. Without sys- 
tematic approach the problem 
determining the best method, 
rarely that job knowledge alone will 
uncover potential savings. 


Methods Analysis Techniques 


The most widely used analysis tech- 
niques are work simplification, oper- 
ation analysis, motion economy, and 
predetermined time systems. These are 
similar that they all utilize well- 
known methods-improvement princi- 
ples, and liberal amount common 
sense. These techniques differ primar- 
ily their depth analysis. For ex- 
ample, operation analysis might indi- 
cate that gravity-feed hopper used 
deliver the material closer the 

Session IX, Quality Control, 


FPRS 12th National Meeting, held June 22-27, 
1958, Madison, Wis. 


The Author: George Vasil- 
iou holds degree from 
New York State College 
Forestry Syracuse. was 
formerly employed with the 
Carr Industries, Inc., 
industrial engineer. 


point use. predetermined time 
system (such Methods-Time Meas- 
urement) would consider the effect 
the location and design the hopper 
the reach, grasp, and move involved 
obtaining part. 

Each the techniques studies the 
problem different minuteness 
detail. This suggests that they should 
used certain definite order. 
the analyst first uses too detailed 
technique, may find himself trying 
improve operation element 
that would have been eliminated 
broader approach. 


Work simplication asks the follow- 
ing questions about the job: 
What done? 
Who does it? 


Ww N 


The improved method developed 
eliminating unnecessary moves 
and operations, changing the place, 
sequence, person and combining 
moves and operations, and, sim- 
plifying the necessary work con- 
sidering layout, motion pattern, tools, 
equipment, materials, and working 
conditions. 


Operation analysis classifies the in- 
formation about the job consider- 
ing the following factors: 


Purpose the operation. 


Complete list all operations 
performed the part. 
Inspection requirements. 


Maynard, 1956. Industrial Engineering 
Handbook, McGraw-Hill Book Co., Inc., New 
York. 


Material. 
Materials handling. 
Setup and tool equipment. 


Common possibilities for job 
provement. 


Working conditions. 
Method. 


The information each 
analyzed with the purpose 
ing any change that would improve 
present method. 


The principles motion 
are collection rules dealing 
more effective utilization the mc- 
tions required perform task. 
haps best known. Three the 
rules enumerates are the use 
smooth, continuous motions instead 
those containing sharp change 
direction, the location tools and 
materials permit the best sequence 
motions, and the pre-positioning 


tools and materials whenever pos- 
sible. 


There are several predetermined 
time systems use today. One 
these, MTM, defined procedure 
that analyzes manual operation into 
its basic motions, and assigns each 
motion predetermined time standard 
dependent the nature the motion 
and the conditions under which 
made.* Predetermined time systems are 
the most detailed the four analysis 
techniques mentioned this paper. 


Job Knowledge 


knowledge often necessary for 
taining complete understanding 
the job. For example, consider the 
problem evaluating alternat 
methods for hand shaping part. 
best method cannot 
without considering technical 
tion, wood species, grain 


Study, John Wiley Sons, Inc., New 
Third Edition. 


Engineered Work Measurement, Industrial 
New York. 
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Fig. 1.—The original (A) and the improved (B) workplace 
arrangement for the shaping chair seats. 


tion, possible use holddowns 
and the location the chipbreaker, 
and the effect the cutting tool it- 
self feeds and speeds. 


Examples Methods Improvements 


Examples will presented de- 
scribing the original conditions and 
the improvements based analysis. 
will noted that the new methods 
resulted from the application meth- 
ods analysis principles only, without 
any extensive technical knowledge 
being involved. The examples were 
purposely chosen his manner. The 
most common obstacle any methods 
improvement effort the belief that 
the particular plant’s operations are 
unique that they defy improvement 
any universal principles. Thus the ex- 
amples illustrate that certain jobs can 
improved through the use only 
relatively few basic concepts. 


paper this length necessitates 
This does not mean that the techniques 
methods improvement are limited 
uncomplicated situations. They have 
been successfully applied complex 
problems such plant-wide materials 
handling and departmental layout. 


The examples illustrate how meth- 
ods already use were improved. 
This usually the situation the ini- 
tiation methods improvement pro- 
gtam. The long range goal any 
such program, however, should 
determine the best methods prior 
the start production. this 
respect that predetermined 
tems are especially valuable. 


Example One: one shop, draw- 
tippers were originally cut rough 
length the swing cut-off and later 
end cut-off saw. The question arose 
whether the parts should ma- 
chined the final dimension four 
six time. Before deciding, study 
wis made the purpose the 
The investigation revealed 
variation finish length plus 
minus inch was permissible. The 
are now cut finish length 
rectly the swing cut-off, thus elim- 


inating trimming operation and af- 
fecting lumber savings. 

This example illustrates the most 
important analysis principle available 
for cos: reduction, namely eliminate 
all unnecessary operations. 


Example Two: Chair seats were 
produced the automatic shaper, from 
glued-up panels, means center 
clamp setup (Fig. 1A). The procedure 
for each cycle was follows: Up- 
completing the cut, the operator 
removed the seats and piled them 
skid. then moved the other 
skid where performed any pre-posi- 
tioning stock required. The 
panels were loaded into the shaper and 
the cutting cycle begun. 


study this method reveals that 
some work being preformed external 
the cutting cycle that could just 
well done while the cut being 
made, that is, internal the cutting 
cycle. new procedure was devised 
that makes use small stand (Fig. 
1B). The new method consists the 
following elements: the end 
the cut, the operator places the seats 
the stand instead the skid. This 
eliminates the time required for care- 
ful piling and also reduces transport 
distances. The operator moves 
the other skid, picks the pre-posi- 
tioned and loads the shaper. 
then starts the cutting cycle. While 
the machine cutting, the operator 
handles the seats down from the stand 
the skid. also prepositions the 
slabs for the next cycle, thus reducing 
loading time. 

The analysis principle involved 
that which the well-known man- 
machine chart based. Whenever the 
manipulation machine required, 


the relationship the man’s activity 


the process time should investi- 
gated. Often redistribution the 
work will result shorter 
over-all cycle. The same principle 
applies crew group operations. 
Here multiple activity charts are used 
study the distribution the work 


Example Three: headboard post 
required kerf cut the first step 
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machining notch (Fig. 2.). The 
kerfing was performed the variety 
saw the following manner: 
Handle one post from truck 
the slide gage. Kerf the post. 
Place the post aside the table. 
Repeat elements and for three 
more posts. Handle four posts 
down second truck. 


The operation was studied part 
methods-improvement program. 
method, based multiple 
handling and machining, follows: 
Handle two posts from the first 
truck the slide gage. Kerf the 
two posts with one pass over the saw. 
Place the posts aside the table. 
Repeat elements and for four 
more posts. Handle six posts down 
second truck. 


Multiple handling refers moving 
more than one part the same time 
to, at, from the work area. Multiple 
processing the machining, sanding, 
assembly, and forth, more than 
one part the same time. The simple 
question the work handled 
processed often leads 
cost savings. 


inches, showing the kerf. 


Example Four: 
pected that automatic shaper setup time 
was excessively high. all-day pro- 
duction study was taken. Listed beiow 
are the avoidable delays observed and 
the action taken correct the situation. 


Time was wasted searching for the 
shaper patterns required different 
styles. This was eliminated number- 
ing the pattern rack shelfs and supply- 
ing the operator with index that en- 
abled him locate any item desired 
quickly. 

The use the hand tools required 
changing setups was characterized 
unnecessary searching and lack 
adequate working space. special set- 
cart was designed and built. Its 
main features were panel 
which all the required tools were 
placed, readily accessible for use. 
flat area, convenient for temporarily 
laying down tools and materials re- 
quired during any portion the setup. 
storage area for nuts, 
clamps and other items required. 
The entire unit was mounted casters 
that could moved close the 
shaper, thus reducing reach and walk 

The attachment air clamp 
quired several plug was first 
removed from one the air lines 
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Fig. 3.—The original workplace layout for attaching no-sag 
clips chair rail, illustrating the use cleats for holding the 
rail, box clips, and box nails. 


the shaper table and rubber hose was 
screwed into the opening. The air 
clamp was then attached the other 
end the hose. The removal the 
clamp required the same elements, 
reverse order. the use snap-on 
couplings (with the male part the 
shaper table) and having the hose 
attached permenantly the clamp, the 
time for attaching and removing 
clamps was drastically reduced. 


This example illustrates the prin- 
ciple investigating all delays 
determine they can eliminated. 
Critical study any operation will re- 
veal delays. The problem deter- 
mine which these delays can 
avoided changing the method, lay- 
out, equipment. with any pro- 
posed change, the resultant savings 
must compared the cost mak- 
ing the change insure that the result 
will lower total cost. 


Example Five: One the oper- 
ations required for new chair was the 
nailing five no-sag clips 
maple rail 1-14 inches. 
the initial, small run the method 
used (Fig. was follows: 


Handle one rail from truck 
the nest formed the cleats. 


Pick clip with the right 
hand, and nail with the left 
hand. Insert nail clip hole and 
insert the nail tip the prebored 
rail hole. Regrasp nail and clip 
with left hand. 


Pick hammer with right hand 
and drive nail home. Release 
hammer table. 


Repeat elements two and three 
for four more clips. 


Remove rail from nest and handle 
down truck. 


When the chair design sold well 
and larger production runs were sched- 
uled, the operation was studied for 
possible methods improvements. 
more efficient workplace layout was 
designed. Its main features are illu- 
Fig. The new method 
described below, accompanied dis- 
cussion the motion economy prin- 
ciples involved its development. 


Handle five rails work- 
place. The multiple 
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ciple, noted under example three, 
again used reduce handling time, 
ody movements such turn and 


bend. 


Pick clips with both hands 
and transport magnets. Arrange 
for two-handed work. Under the new 
method, both clips are picked with 
the hands close each other (within 
the area normal vision) opposed 
picking nail and clip from 
separate boxes. result, the oper- 
ator can use both hands simultaneously 
(that is, overlap motions) greater 
extent than under the old method. 
Reduce transport distances. having 
the supply close their final 
destination (note the location the 
recess opposed the location 
the boxes) the reaches and moves in- 
volved this element are shorter than 
under the old method. Avoid the 
use the hand hold objects when 
the holding can done more effec- 
tively other means. The new meth- 
utilizes magnets hold the clips 
their proper relationship the rail. 
This frees the hands more pro- 
ductive work. Work stops when- 
ever possible. The clips are now moved 
stop (the metal strip and the mag- 
net) rather than having posi- 
tioned exact location, was the 
case under the old method. 


Insert rail between end stops. 
The principle working stops 
again utilized. Use quick-acting 
holding devices. The bullet-catch 
one end stop provides all the pressure 
needed hold the rail place. Usu- 
ally toggle clamps are the fastest 
clamping devices for such assembly 


operations, but this one instance 
where quicker sustitute was found. 


Pick hammer. The principle 
pre-positioning tools indicated the 
use the beveled cleats for the ham- 
mer nest. The latter raises the hammer 
handle convinient position, and 
also simplifies the grasping the 
handle. 

Pick and insert nail clip 
hole. Grasping and positioning mo- 
tions are time consuming and at- 
tempt should always made sim- 
nail from soft, flexible surface 
from hard surface. This the 
for providing the nail bin with 
sponge rubber bottom. The 
method required positioning and 
serting the nail the clip hole, 
then inserting the nail the prebore 
rail hole. The use magnets hol 
the clip against the rail, and the 
ination the prebored rail hole, 


duces the number positioning 
tions required under the new methoc 
Hammer nail home. 


Repeat elements five and six 
four more clips. 


Release hammer nest. Here 
principle eliminating work 
utilized. Under the old method, 
hammer was picked and put 
five times for each rail. This has been 
reduced only one pick and put 
down per rail under the new method. 

Disengage from jig and aside 
table. 

Repeat elements two through 
nine for more rails. 


11. Handle five rails down truck. 
Here again principle multiple 
handling. 

the old method, the clipping 
one rail required 1.85 minutes. The 
new method resulted time 1.25 
minutes per rail. This represents dif- 
ference 0.60 minute per rail, 
savings per cent the original 
labor cost. addition, the new meth- 
eliminates the preboring for nails 
(which required 0.10 minute per rai!) 
and one setup multiple-spindle 
automatic borer. 


Fig. 4.—The improved workplace layout for attaching no-sag 
clips chair rail, illustrating the use magnets and stops, 
bullet catch the end stop, recessed storage area for the clips, 
bin with sponge rubber bottom for the supply nails, and beveled 
cleats for prepositioning the hammer handle. 
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Measuring Surface Roughness 
With Water Drops 


Riutaro Suzuki, Journal the Japan 
Wood Research Society No. 


this experiment, the relation be- 
tween the roughness several sorts 
cut surfaces and the contact angle 
water drops them, and the rela- 
tion between the former and the tum- 
bling angle drops them, were 
studied. Tumbling angle here means 
the inclining angle test pieces when 
the drops water them start 
flow down. For the purpose giving 
water repellency wood surface, the 
method soaking silicone was 
chosen. this method, the 
tion silicone was per cent. The 
following results were obtained: 


The relation between the contact 
angle and the tumbling angle given 
the empirical formula: 


where the contact angle and 
the tumbling angle. 


The relation between the tum- 
bling angle and the maximum height 
shown Fig. The empirical for- 
mula 


seems that the tumbling angle 
influenced not only but 
the form surface profile curve. 


Roughness maximum height 


Tumbling angle 
Ripped circular saw saw. 
Hmazx= 1570 0-°:** 
Belt-sanded and 
1780 


ig. Relation between and 


The relation between the tum- 
bling angle and mean space roughness 


empirical formula 

Apparently, the tumbling angle 
strongly influenced 


Fig. Mean space roughness. 


Mean space roughness 


Tumbling angle (6°) 
Ripped circular saw mitre saw. 
Hs=3180 
and hand-planed. 
Hs=1610 


Fig. Relation between and 


(#) 


(b) Hnaz 
Ripped circular saw mitre saw. 
and hand-planed. 


Fig. 10. Relation between and 


The relation between and 
shown Fig. 10. The empiri- 
cal formula 
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where and are influenced the 
form surface profile curve. 


the light cross section method. 


Study Pretreatment Wood 
Saccharification Process. Pretreat- 
ment with Water. Takashi Ito and 
Nobuko Nakayama. Journal the 
Wood Research Society 


Pretreatment hardwood (Fagus 
crenata Blume) with water within the 
range 140° 260°C was studied 
find its suitability for one the 
wood saccharification processes. The 
results obtained are follows: 


The formation furfural 
more affected cooking temperature 
than the concentration organic 
and the maximum 
yield furfural was about per cent 
the theoretical 190°C. 


Below temperature 210°C, 
the yields residual wood decrease 
per cent the original wood, while 
above about 210°C decreases still 
more per cent the wood. 
This decrease due cellulose de- 
composition. 


The pentosan the residual 
wood reduced very rapidly with in- 
creasing time and pressure, and more 
than per cent pentosan the 
original wood was removed the 
hours cooking temperature 
above 180°C. 


was recognized that pretreatment 
with water suitable for the prepara- 
tion furfural the wood saccharifi- 
cation process when the cooking tem- 
perature about 


Austria 


Three-Country Wood Convention 
for Vienna 1959 


Three-Country Wood Convention 
will held July 1959, 
Vienna the Austrian Society for 
Wood Research, the Lignum, (Swiss 
Society for Wood), and the German 
Society for Wood Research. 

The program will include papers 
scientists and economists concerning 
automation, gluing and veneering, 
modern use wood and wood mate- 
construction, and methods 
modern wood research. 
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Research and Development 
Furniture Manufacturing 


Fount Rion, Jr. Vice Pres., 
Florida Furniture Industries, Pal- 
atka, Fla. Presented the Florida- 
Georgia-Alabama Meeting, Dec. 
1957 Daytona Beach, Fla. 

Research and development have 
played large part the progress 
the furniture industry. 
tion has been very important. The 
lumber percentage the por- 
tion the material dollar for furni- 
ture manufacturer. Research old 


methods lumber care and handling 


have shown the industry that these 
practices are often costly and 
modern yards and kilns can 
easily financed the savings made 
labor and material. 

Manufacturers longer suffer the 
degrade per cent that used taken 
for granted. Proper piling alignments, 
spacing, and covers cut degrade 
minimum. New kiln schedules are 
available for increased production plus 
less variances moisture control 
against loss later the plant. 

Important furniture plants the 
use low-quality wood becomes 
more difficult obtain high-quality 
material. 

With the development particle 
board and its consumption the in- 
dustry, wood waste less liability 
and being added the profit side 
the ledger. Research 
board leading towards almost 100 
per cent utilization the merchant- 
able height standing trees. Particle 
board core stock about one half the 
cost solid wood core. 

The adhesive and equipment manu- 
facturers have made some the great- 
est contributions toward better utiliza- 
tion through development 
curing and more durable bonds. The 
steam presses and electronic presses 
are jockeying for the utmost efficiency 
and are improving daily. Spot welding, 
electronic serpintine presses, and con- 
tinuous flow machines are just few 
improvements this nature. 

One the most recent develop- 
ments adhesives has been the intro- 
duction fast-setting casein adhesives 
for panel frame operations. The ad- 
vantages these adhesives are impor- 
tant. The speed set lends itself 


faster production with less equipment 


and equipment that less costly. 
Considerable progress has been made 
improving the serviceability fin- 
ishes applied wood. Wood .furni- 
ture meeting competition with metal 
and plastic furniture very successfully, 
partially due more durable finishes. 
Tougher, more resistant finishes have 
been developed incorporating many 
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the synthetic resins the lacquer 
mixture. Practically pure synthetics 
such urea alkyls are being used 
furniture topcoats. While more satis- 
factory from the consumer standpoint, 
they create problems since the hard- 
ened resins are insoluble ordinary 
solvents and repair work 
tion extremely difficult. This re- 
search problem for the future. 

Artificial graining over lacquer-base 
coats has allowed the use discolored 
lumber and also has cre- 
ated consumer acceptance hardboard 
case goods, television cabinets, and 
radios. The newest these techniques 
the printing the grain bare 
wood and completing the pieces with 
transparent finish. 

The introduction carbide knives 
and saws has great extent reduced 
the expenditure removing, replac- 
ing, and sharpening knives and 
saws. Accuracy and efficiency knives 


Review FPRS papers 


and saws were dependent the past 
the day-to-day disposition saw 
filer. The consumer acceptance deco- 
rative plastic laminates 
about even greater appreciation 
the furniture manufacturer 
carbide tools. 


Statistical quality control 
infancy furniture 
Without the tool quality control, 
operation may carried for 
several days with excessive variation 
before discovery, resulting loss 
production time and waste 


Quality control charts have 
used for per cent defective control 
measure defects. the proper 
statistical quality control, 
can result discounts defecti: 
items delivered customer, loss 
customer goodwill, delays produ 
tion due manufacture defectiv 
the time major rejections, 
organization. 
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Sandwich Construction Prefabrication 


Lincoln, Consultant, Con- 
tinental Can Co., Mt. Vernon, Ohio. 
Presented the Mid-West Section 
Meeting, Nov. 14-15, 1957 Mil- 
waukee. 

discussing sandwich construction 
for prefabrication, one usually speaks 
kraft paper honeycomb. For true 
fireproof construction, asbestos paper 
can used instead kraft. Foam and 
straight honeycomb panels core ma- 
terial not have low enough 
value alone for very cold climates 
for areas where air conditioning 
necessary. seems more economical, 
however, fill paper core with insu- 
lation such rock wool, fiberglass, 
foam. Paper pound will pro- 
duce one cubic foot honeycomb 
core with compression strength 
almost one hundred pounds per square 
inch. Foam has weigh four six 
pounds per cubic foot for equal 
strength, but can obtained 
per pound. 

About years ago, honeycomb 
houses were built Virginia and 
California. One type, small two bed- 
room home with living room, kitchen, 
dinette and bath, sold for The 
house weighed one ton above the floor 
line, and the complete material cost 
with foundation, floor, electrical wir- 
ing, plumbing was 
$740.00. 

The larger house with four bed- 
rooms, two baths, living room, dining 
room, and kitchen, used twice the ma- 


terial and had twice the floor space. 
sold for $6,000.00. interesting 
feature was the floor, which was 
above ground and supported four- 
inch round columns six-foot cen- 
ters. The space under the slab was 
plenim chamber duct for the heat- 
ing system. 

The best place which start 
sandwich construction today par- 
tition walls. Honeycomb core can 
faced with wall board banded with 
wood strips tongue and 
groove edges together and toenail 
top and bottom place when setting. 
Outside wall panels could faced 
with asbestos cement board, plywood, 
masonite, any desired facing 
material. 

comb today weighing five pounds per 
cubic foot and capable withstand- 
ing 1200 pounds per square inch 
pressive load, which better 
strength ratio than possible with 
aluminum fiberglass honeycomb 

The basic problem 
getting the best adhesive possible ‘or 
the money available. There are 
low-cost adhesives possible for us« 
housing. study the economic: 
honeycomb shows that will soor 
tor cutting the present cost 
building. 
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Abstracts From Current World Literature 


Insulation Board 


Ziegler, procedure for measur- 
the water vapor permeability insu- 
board. Tappi 40, no. 11: 
Nov., 1957). 

The author describes current progress 
development improved method 
measuring the rate trans- 
specimen with test area 
inches square bolted rigidly place 

common wall between 
chambers, each which maintained 
different R.H. saturated salt solutions. 
Thus, humidity gradient established 
across the sample, and the water vapor 
passes from the higher-humidity chamber 
through the specimen the lower-humidity 
chamber where absorbed the salt 
solution. The absorbing solution con- 
tained four plastic dishes which can 
put into the testing chamber and removed 
from through covered opening the 
top. These dishes solution are weighed, 
both before and after being placed the 
tester, analytical balance which per- 
mits the weight increase determined 
tenths milligram. This weight 
increase, correlated with the length time 
the solution was the tester, enables the 
rate water-vapor transfer through the 
specimen calculated. [Bul. Pap. 
Chem. 28, No. 


Hardboard 


Anderson, Arthur The chemistry 
hardboards containing bark. Norsk Sko- 
gind. 11, no. 10: (Oct., 1957). [In 
English; Norwegian summary] cf. B.I.P.C. 
27: 32, 1367; 28: 464. 


The properties hardboards containing 
bark vary, depending the nature and 
quantity extractive components present. 
The sizing action pinewood bark hard- 
board compositions due largely 
content low-melting waxes. [Bul. Pap. 
Chem. 28, No. 


Bark Utilization 


Anon. New soil builder developed 
from bark. Paper Ind. 39, no. (April 
1957). 


method convert ground bark into 
inexpensive and unusually effective soil 
builder condensation the tannin in- 
volves addition formaldehyde, acidifica- 
tion, heating, washing, and drying. The 
soil builder accomplishes these three things: 
loosens the soil and improves its moisture- 
holding capacity, serves base for fer- 
tilizer, and controls the rate which the 
plants obtain their food from the soil. Ex- 
periments with the soil builder are de- 
scribed briefly. [Bul. Pap. Chem. 28, 
No. 


Wood Structure 


Joranson, Philip N., Einspahr, Dean W., 
and van Buijtenen, field guide 
aid recognition natural triploid 
aspen. Appleton, Wis., The Institute 
Paper Chemistry, Nov., 1957, 


Swedish experience with the genetic im- 
provement European aspen 
tremula L.) suggests that the rate volume 
increment and the length fiber tracheids 
might both increased the closely re- 
lated North American quaking aspen (P. 
tremuloides Michx.) finding produc- 
ing trees which possess triple set, rather 
than the usual double set, chromo- 
somes. Such development and selection 
tree properties might, for example, improve 
the strength papers made from aspen. 
Studies triploid vs. diploid aspen are 
being pursued The Institute Paper 
Chemistry. Preliminary 
tion triploids may based their 
generally greater leaf size and tree size, 
provided such qualities are not attributable 
other genetic environmental factors. 
Procedures for marking, reporting, and sub- 
sequent sampling suspected triploids are 
described. [Bul. Pap. Chem. 28, No. 


The preparation abstracts from world literature many languages highly 
specialized and costly that the Forest Products Research Society has abstracting service 
its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
kind the editors. Readers wishing information addition that given 
these abstracts should consult the original articles referred to. Copies additional 


information can not supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue are follows: 


BRI ABSTRACTS BUILDING SCIENCE PUBLICATIONS, published for the 
use its members, the Building Research Institute, National Academy Sciences— 
National Research Council, 2101 Constitution Avenue, Washington 25, Over 
beriodicals are reviewed, plus new books and research reports from industrial, govern- 
mental, and academic laboratories and organizations. 


BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
facturers pulp, paper, fiberboard and allied products. 


CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 


annually with broad coverage world literature the entire field chemistry and 
alied subjects. 


TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
bimonthly the Council Adelphi Terrace, London England. 
Technical Bulletin publishes hundreds abstracts and reviews from world literature 


relating the various phases the furniture manufacturing industry. 
price per year. 
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Lagergren, S., Rydholm, S., and Stock- 
man, Studies the interfibre bonds 
wood after heating, swelling and de- 
lignification. Svensk Paperstidn. 60, no. 
17: 632-44 (Sept. 15, 1957). [In English; 
Swedish and German summaries} 


Techniques for studying the strength 
wood under destructive conditions and for 
microscopical examination the zones 
failure have been developed. The depend- 
ence tensile strength temperature, 
alkali swelling, and delignification (by 
various pulping processes) has been deter- 
mined for spruce- and birchwood. The re- 
duction strength elevated tempera- 
tures largely reversible. Strength vs. 
temperature curves shape were ob- 
tained for both wood species. The greatest 
strength decrease occurred the intervals 
20-70 and The decrease 
strength caused swelling was greatest 
Plots tensile strength function 
delignification converge toward the point 
yields around 60%, 
whereby kraft cooks showed higher strength 
values than did sulfite cooks. untreated 
but water-swelled wood, failure occurred 
either across the fiber walls between the 
transition lamella and the secondary wall. 
The latter type failure predominates 
increased temperatures during swelling 
alkali. additional type failure, oc- 
curring the middle lamella, was noticed 
partially delignified wood and became 
predominant with increasing degree de- 
lignification. These results are discussed 
relation energy consumption and pulp 
quality after defibration and beating. [Bul. 
Pap. Chem. 28, No. 


Construction 


Bonnicksen, Leroy. Multi-Combination 
Pole-Type Construction. Agricultural Ex- 
periment Station, Oregon State College, 
Corvallis, Ore., Station Bulletin 557, Oct. 
1957, pp, 25¢ 


Report lists the features and limitations 
pole-type construction, followed illus- 
trated discussion types poles, footings, 
rafters, 24-foot trussed rafters, pur- 
lins and ties, roofing application, walls and 
cornices and various possible combinations. 
Schematic drawings typical structures 
various sizes and types are also included. 
The author Assistant Agricultural Engi- 
neer Oregon State. [BRI Abstracts, June 


Molded Pulp 


Anon. New uses found for molded 
pulp. Pulp Paper 31, no. 39-41 
1957). 


The expansion the Diamond Match 
Co. after its merger with Gardner Board 
and Carton Co. described. Since in- 
creased demand for molded-pulp products 
(cartons, food containers, and 
packages”) foreseen, new raw materials 
are being tested. Preliminary 
showed that excellent molded pulp can 
made from 100% hardwoods; trials with 
sawmill slabs were encouraging. Various 
pretreatment methods have been tested 
the Ogdensburg, pilot plant, and the 
pulping Douglas-fir, ponderosa pine, 
and Northern hardwoods the new 
Bauerite process being evaluated. [Bul. 
Pap. Chem. 28, No. 
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Meet 100 Company Supporting Members 


ALABAMA MAINE 
International Paper Co., Mobile Moose Head Mfg. Co., Monson 
ARKANSAS 
The Crossett Co., Crossett MARYLAND 
uthern Div., Potlatch 
iv., Potlatch Forests, Inc MASSACHUSETTS 
raper Corp., Hopedale 
CALIFORNIA Co., Gardner 
California Redwood Association, San Francisco Spalding Bros., Inc., Chicopee 
Carr Co., Sacramento 
High Mills, Inc., Oroville MICHIGAN 
Ivory Pine Co., Dinuba Armstrong Machine Works, Three Rivers 
Scott Lumber Co., Inc., Burney Baker Furniture, Inc., Grand Rapids 
Ralph Smith Lumber Co., Anderson The Dow Chemical Co., Midiand 
Tartar, Webster Johnson, Stockton Everett Piano Co., South Haven 
ILLINOIS 
Plant, Rockford Minnesota Mining and Mfg. Co., St. Paul 
Edward Hines Lumber Co., Chicago Rilco Laminated Products, Inc., St. Paul 
ohnsop Carlson, Chicago Timber Products Chemical Co., Minneapolis 
Corp., Chicago Wabash Screen Door Co., Minneapolis 
Works, Rockford MISSISSIPPI 
Co., Chicago Richton Tie and Timber Co., Richton 
INDIANA 
The Dunbar Furniture Mfg. Co., Berne MISSOURI 
National Homes Corp., Lafayette Monsanto Chemical Co., St. Louis 
KENTUCKY MONTANA 
Deluxe Saw Tool Company, Louisville Intermountain Lumber Co.. Missoula 


AMERICAN DEFIBRATOR 


CONTINUOUS DIGESTER 


| DRIVE 


CONTINUOUS DIGESTER TUBES 


ASPLUND DEFIBRATOR 


CONTINUOUS PULPING WITH AMERICAN DEFIBRATOR EQUIPMENT 
CONTROLS BOTH COST AND GRADE PULP FOR THE PAPER INDUSTRY 


More and more mills are selecting American Raw materials range from hardwoods and 
Defibrator continuous digesters and related softwoods cotton linters and bagasse. Various 
equipment for continuous semi-chemical pulp- cooking agents may used, such neutral 
ing for economical production controlled sodium sulfite, kraft caustic soda liquors. 
grades pulp for the Paper Industry. Units are available with capacities from 
American Defibrator continuous digesters 200 tons per day. 
with Asplund Defibrators produce pulp ready Present use mainly for corrugating boards, 
for washing and secondary refining, substan- but bleachable grades now are also being 
tial savings handling and power costs. produced. 
DEFIBRATOR CHRYSLER BUILDING West Coast: Lundberg 
90-A 


NEVADA 
Vaughn Millwork Co., Reno 


NEW JERSEY 


National Adhesives, Plainfield 
Western Electric Co., Kearny 


NEW YORK 


American Defibrator, Inc., New York 

Borden Co., New York 

Peter Cooper Corps., Gowanda 

The New England Industries, Inc., New 
Oval Wood Dish Corp., Tupper Lake 

Pierce Stevens Chemical 
Reichhold Chemicals, Inc., White 
United States Plywood Corp., Brewster 
The Upson Co., Lockport 


OHIO 


American Machine Foundry Co., Shelby 
The Baldwin Piano Co., Cincinnati 

Coe Manufacturing Company, Painesville 
The Kirk Blum Mfg. Co., Cincinnati 


OREGON 


Inc., Bend 

Cascades Plywood Corporation, Lebanon 
Conroy Publishing Portland 
Forest Fiber Products Co., Forest Grove 
Corp., Portland 

Mater Engineering, Corvallis 

Neils Lumber Co., Portland 

Oregon Lumber Co., Baker 

West Coast Lumberman’s Assn.. Portland 


PENNSYLVANIA 


Kennametal, Inc., Latrobe 

Koppers Company, Inc., Pittsburgh 

Perkins Glue Co., Lansdale 
United States Steel Homes, Inc., 
Wood Metals Industries, Inc., Kreamer 


SOUTH CAROLINA 


Lightsey Brothers, Miley 
Poinsett Lumber Mfg. Co., Pickens 


TENNESSEE 


Bruce Co., Memphis 
Chapman Chemical Company, 
Memphis Hardwood Co., Memphis 
Nickey Bros., Inc., Memphis 


TEXAS 


Wm. Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 
Love Wood Products Texas, Diboll 
Southern Pine Lumber Co., Diboll 


VERMONT 
Beecher Falls Mfg. Corp., Beecher Falls 


WASHINGTON 


American Marietta Co., Seattle 

Biles Coleman Lumber Co., Omak 

Cascade Lumber Co., Yakima 

Columbia Plywood Co., Inc., Seattle 

Chelan Box Mfg. Co., Chelan 

Diamond Match Co., 

Douglas Fir Association, Tacoma 

International Paper Co., Division, 
Longview 

Simpson Logging Co., Shelton 

Sumner Iron Works, Everett 

Western Pine Mfg. Co., Spokane 

Weyerhaeuser Timber Co., Tacoma 


WISCONSIN 


Decar Plastic Corp., Middleton 
Harnischfeger Port Washington 
Mosinee Paper Mills Co., Mosinee 

Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 


CANADA 


Forest Products, Ltd., Vancouver 

British Columbia Lbr. Mfrs. Assa., Vanco: 

Canadian Forest Products Limited, New 
minster, 

Kitchener, Ont. 

Knight Mfg. Lbr. Co., Ltd., Meaford, 

MacMillan Bloedel Ltd., Nanaimo, 
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Government, Industry, Education Confer 


FPRS 12th National Meeting 


ONG-RANGE RESEARCH 
for the growth the forest prod- 

industries. Four major speakers, 
industry, and 
were unanimous this 
the FPRS 12th National 
Meeting Madison, June 
full text beginning page 

the official opening session, June 
23, Harper, Asst. Chief, 
Forest Service, Dr. Winton Patnode, 
consultant, and Dr. Jahn, 
College Forestry, addressed more 
than 350 persons the topic 
ance for the Future—Through Forest 
Products 

The future the industry depends 
research and educational programs 
the forestry schools, Dr. Jahn said. 
“Schools can helpful the long- 
range problems significance 
where objectivity the highest order 

discussing government policy, 
Mr. Harper said: basic tenent 
our policy encourage univer- 
sities, state agencies, and private con- 
cerns research programs, 
and cooperate with them the 
fullest extent. Only such coopera- 
tion and coordination effort can 
hope accomplish all that needs 
done.” 

“The forest products industry 
the future will inevitably include more 
large units than exist Dr. Pat- 
node emphasized. 
said, shall see the formation and 
expansion more competent research 
groups, and the performance the 
industry higher proportion 
broadly applicable scientific research, 
leading products now unknown and 
permitting hitherto unattainable im- 


Many Sciences Underly Forest 
Products Research 


“We must aware the inter- 
the sciences that affect 
wood”, Dr. Patnode said. log 
still botanical product once gets 
into the manufacturing plant. Ad- 
vances physics and chemistry 
other cellular substances may ap- 
plied 

“The schools must take full advan- 
age the resources their univer- 
Dr. Jahn pointed out, “partic- 
the departments biology, 
and chemistry make sure 
diversified talent brought 

added that important area for 
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schools increase the productivity 
labor, role that the land-grant 
colleges have fulfilled for agriculture. 


Roderick Carrys Through Theme 
Official Luncheon 


Assistant Secretary the Army 
Roderick summed the theme the 
meeting his talk the Official 
said, truly obligation indus- 
try, educational institutions, and gov- 
ernment. Without basic research our 
commercial and industrial complex 
would soon standstill and 
would 

Mr. Roderick further cited numer- 
ous examples where basic research had 
aided the armed forces solving 
problems, well aided the de- 
velopment industry. 

More than 400 persons attended the 
luncheon, which was held June 24. 
Wisconsin Governor Vernon 
Thomson welcomed guests the 
luncheon. The Rev. Reavis Sproull 
gave the invocation. Outgoing FPRS 
President Kaufert was presented with 


THE HEAD TA- 
BLE during the Offi- 
cial Luncheon were 
Wisconsin Gov. Ver- 
non Thomson, 
Assist. Sec. the 
Army Roder- 
fert. 


ciety’s appreciation incoming pres- 
ident Jeter Eason. 

his acceptance speech the 
president Eason said 
that the Society was entering 
new era maturity, maturity that 
will present challenge the Society 
and the industry whole. 


Dedication FPRS Building 
Launches Meeting 


nessed the dedication ceremonies 
the new FPRS Office Building Sun- 
day, June 22. Wisconsin State Attor- 


ney General Stewart Honeck cut the 
ribbon. 


Participating the ceremonies 
were: Madison Mayor Ivan Nestingen; 
Dr. Hall, Director, Forest 
Products Laboratory; Dr. Kau- 
fert, outgoing president; Jeter 
Eason, new FPRS President and arch- 
itect the building; Otto Heyer, 
Forest Products Laboratory, supervis- 
ing architect; Berry, Building 
Fund Chairman; and Bescher, 
past president the Society. 


LOR 
O00 


Photo Highlights the 12th National Meeting 


MEMBER THE FPRS MORE THAN 400 persons attended the Official Luncheon the Crystal Ballroom the 
Lovise Dalton, and Bernard Granum, Hotel Loraine, Assistant Secretary the Army Roderick spoke the importance 
Meeting Committee, registered guests the armed forces and national security. 


the Hotel Loraine during the meeting. 


SEASONING EXHIBIT the FPL 
tracted many during the tours Thursday, 
June 26. 


FIRST TWO meetings the FPRS National 
Executive Board held during the week-long meeting. 


EMPLOYMENT COMMITTEE 
Chairman Newell Norton discussed 
for new with Dr. 
Richards, Alabama Polytech- 
nic Institute, 


THE WOMEN'S get-gcquainted coffee hour were (I. r.) Mrs. FEATURED EVENT the Program was Luncheon 
Berry, Mrs. Eason, Mrs. Fern Thompson, and serving coffee Style Show held the Rigadoon room the Edgewater Hotel, 
guest, Mrs. Ralph Simeone, chairman the Women's Program. Lake Mendota. 
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THE 
3800 FPRS MEMBERS 


MASTER CEREMONIES Kaufert opened the dedication cere- 
monies the new FPRS Executive Office Building. 


ABOUT 150 PERSONS came inside in- 
spect the new building. 


Berry reported during the 
dedication that over $61,000 cash, 
pledges, and materials had been 
ceived for the building, exceeding 
$1,000 the original goal $60,000. 

Following the dedication, FPRS 
members and meeting 
toured the building and were served 
refreshments Mrs. Frank Rovsek, 
Mrs. Robert Hamre, and members 
the FPRS staff. 


Traditional Host Hour 


Immediately after the dedication, 
registrants the meeting proceeded 
the Crystal Ballroom the Loraine 
Hotel for the annual welcoming recep- 
tion. Bensend, chairman the 
Mid-West Section, sponsors the 
event, greeted 200 registrants and their 
families the reception. 
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INFORMAL GET-acquainted welcoming 
was sponsored Sunday evening, 
22, the Mid-West Section. 


Attendance 


Official attendance the 12th Na- 
tional Meeting was 619, which 
were women. non-regis- 
tered attendees raised the total esti- 
mated attendance 

Registration began Sunday 
noon, June 22, and was han- 
dled the Madison Chamber Com- 
merce. The registration fee was for 
FPRS members, $10 for non-members, 
and included admission all tech- 
nical sessions, division meetings, plant 
tours, and the Paul Bunyan Social 
technical papers. Ladies registration 
fee was $5. 


HARRY TIEMANN (right) re- 
ceived honorarium for his lecture 
seasoning from Pat Williams, Jr., Moore Dry 
Kiln Co. 


First FPRS Honorarium 


Harry Tiemann, retired season- 
ing specialist from the Forest 
Products Laboratory, received hon- 
orarium $300 from the Moore Dry 
Kiln Co. for presenting lecture 
“Highlights the Development 
Kiln the Keynote Session. 
The lecture was named the Charles 
Williams Memorial lecture honor 
past president the Moore Dry 
Kiln Co. The honorarium was estab- 
lished the seasoning firm cooper- 
ation with the Wood Drying Division 
the Society. 
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GUESTS WERE INVITED tour the interior the $60,000 structure 
after was officially dedicated. 


DORMAN, Timber Structures, Inc., 
accepted the Hitchcock Award Merit from 
Loren director marketing for 
Hitchcock Publishing Co., sponsor the 
awards. 


Award Merit Citations 


Louren Jouett, Hitchcock Pub- 
lishing Co., publishers 
WORKING, presented two Award 
Merit Citations the Keynote Ses- 
sion. The Western Pine Association 
and Timber Structures Inc., received 
the two awards. Berry accepted 
the award for the former. 

The awards are given each year 
firms and institutions who render out- 
standing services and contributions 
the promotion wood and wood 
utilization. 

Judges for this year’s citations were: 
Mr. Sorenson, president, Hammond 
Organ Co.; Pendelton, execu- 
tive secretary, National Hardwood 
Lumber Assoc.; Donald Davis, pres- 
ident, Aetna Plywood Co.; Herbert 
Joseph, vice-president, Handy Mfg. 
Co.; and Billingsley, Fuller, 
Ross Smith. 


BERRY, Scott Lumber Co., accepted 
the Hitchcock Award Merit for the West- 
ern Pine Assoc., from Dr. Kaufert. 
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The “rule methods the inexperi- 
design, fabrication, and installation firm—which 


will you select for your dust control problems? 
ENGINEERING—a staff qualified engineers with 
proven ability solve your dust control problems. 
RESEARCH—continuous research full scale equip- 
ment, develop the most efficient systems. 
EXPERIENCE—over years dust control service 
the woodworking industry. 


Every Kirk Blum installation based complete 

service: Design Fabrication Installation, backed 
B’s acceptance One Undivided Responsibility for the 
system assure your satisfaction. 


your dust control problem consult Kirk and 
craftsmen dust control for the woodworking 
where fine craftsmanship appreciated. The Kirk Blun 
Manufacturing Company, 3231 Forrer St., Cincinnati 


SYSTEMS 
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FIRST PLACE WOOD Award Winner 
Spalt received congratulations from 
Koellisch, Wood and Wood Products 
magazine. Looking are (left) Dean 
George Garrott, Yale School Forestry, 
and (right) Smith, chairman the 
judging committee. 


Ninth Annual Wood Awards 


The 9th Annual Wood Awards, 
sponsored Woop and Woop 
UCTS magazine cooperation with the 
Industry—Education Division FPRS, 
were presented the Official Lunch- 
eon. Koellisch, editor and man- 
ager the magazine, presented the 
first-place award Howard Spalt, 
Yale University. Dean George Garratt 
Yale University accepted the sec- 
ond-place award for Robert Ken- 
nedy. The awards are given for out- 
standing research graduate students 
forestry and wood technology. 

Spalt won $350 and certificate for 
his paper Fundamentals 
Water Vapor Sorption Mr. 
Spalt currently candidate for the 
degree Doctor Forestry Yale 
University. 

“Strength Retention Woods De- 
cayed Small Weight Losses” was the 
title the paper Robert Ken- 
nedy, Vancouver, C., who received 
the second-place prize $150 and 
the faculty forestry the Bri- 
tish Columbia, has completed resi- 
dence requirements for the Ph. 
degree Yale University. 


CONSULTATION APPOINTMENTS were arranged for meeting regis- 
with FPL staff Myrtle Brugger and Wayne Lewis 


Lab. 


Due the high caliber this year’s 
entries, three papers were given hon- 
orable mention. They are: Elec- 
tron Microscope Investigation Pit 
Membrane Structure Conifers and 
Implications the 
Seasoning and Preservation 
estry; Strain Behavior Wood 
Subjected Repetitive Stressing 
Tension Parallel the Grain” 
estry; and “The Effect Particle 
Geometry and Resin Content the 
Bending Strength Oak 


Board” Post, Pennsylvania 
State University. 


total entries were received 
from seven colleges and universities 
and were judged Walton Smith, 
Southeastern Forest 
tion; Arthur Mottet, International 
Paper Co., Longview, Wash; and 


Richards, Alabama Polytechnic Insti- 
tute. 


Schools represented the entries 
were: Iowa State College, Michigan 
State University, Oregon State College, 
Pennsylvania State University, State 
Minnesota, and Yale University. 


Forest Products Laboratory 


major attraction the Madison 
meeting was the Forest Products 
Laboratory. During the meeting, ap- 
proximately 250 men and women at- 
tended open-house tours the govern- 
ment facility. Shown during the tours 
were exhibits illustrating the work 
the Laboratory from improved grow- 
ing and harvesting the search for 
new products from waste. 


Registrants were also able hold 
consultations with laboratory person- 
nel technical and prob- 
lems. One hundred and seventy six 
persons used this service during the 
week the meeting. 
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USE RESIDUES for particle board was 
illustrated this FPL exhibit during 
the scheduled tours. 


Professional Society Organized 
FPRS Meeting 


The American Institute Wood 
Engineering, professional society for 
graduates forest products curricula, 
was established during the recent 
FPRS meeting. temporary constitu- 
tion was adopted, and officers were in- 
structed draw permanent or- 
ganization plan within the next two 
years. Because the objectives the So- 
ciéty closely related those 
FPRS, the group decided seek 
means affiliating with FPRS. 

Officers elected were: Bethel, 
Fleischer, Forest Products Lab- 
oratory, vice-president; Youngs, 
Forest Products Laboratory, sec- 
retary-treasurer; Fred Dickinson, Uni- 
versity California, trustee; Musch- 
ler, Edward Hines Lumber Co., 
trustee; and Panshin, Michigan 
State University, trustee. 


Plant Tours 


the last day the meeting, 
Friday, June 27, registrants were able 
visit forest products facilities 
Wisconsin and Firms having 
open house were: Marathon Div., 
Rothschild; Corp., 
Neenah—Menasha; Mosinee Paper 
Mills, Mosinee; Harnischfeger Homes, 


TYPICAL CONSULTATION that took the government 


laboratory during the meeting. Staff members are Selbo (center), 
and John Lutz (right). 


Everything but the 
whispering 
the leaves... 


Brewster, Y., newly opened building housing 
laboratories, scientific library, and extensive facilities 
for testing wood and wood products. Called the Lawrence 
Ottinger Research Center, recent addition United 
States Plywood Corporation’s multimillion dollar 
ment creating new products for the American people 
and new markets for the entire wood industry. also 
the latest step nearly years United States Plywood 
Corporation research and development dedicated mak- 
ing Our nation’s timber resources good the last chip—of 
utilizing but the whispering the leaves.” 
Over the years, the fruits United States Plywood’s 
development work have taken many adhesives 
which have virtually eliminated delamination factor 
plywood products such Novoply®—a wood- 
plastic laminate which utilizes previously unused 
resin-cellulose overlay which 
makes possible the use second and third growth timber 
marketable plywood with superior painting surface 
face treatments which have given fir plywood greater 
sales appeal and widened its markets, products like 
Weldtex® and Surfwood® and finishing 
which have stimulated the tremendous popularity 
prefinished hardwoods. These are but few results 
research which has contributed the health and 
our industry and economy. 
us, America’s forests whisper new challenges 
day—challenges that are opportunities grow, 
industry grows, with the nation. 


UNITED STATES PLYWOOD CORPORATIO 


115 branch showrooms United States and Canada 
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Port Washington; 
Mfg. Co., Milwaukee; and Hammond 
Organ Co., Chicago, Ill. The Institute 
Paper Chemistry, Appleton, also 
opene its doors meeting registrants. 


Employment Committee 


The FPRS Employment Committee 
the direction Dr. Newell 
Norton, Penn. State U., was available 
private interviews with persons 
employment employees. 
service was open for number 
daily during the meeting. Seven 
sentatives from two firms seeking em- 
ployees were interviewed the com- 
muttee. 

the end the meeting, Dr. Nor- 
ton resigned chairman the com- 
mittee. This ended his fourth consecu- 
tive season employment committee 
chairman. later action, the Execu- 
tive Board appointed Prof. Roy 
Carter, State College, new 
committee chairman. 


Ladies’ Program 


Social highlight the Ladies’ 
Program was the Luncheon and Style 
Show the Edgewater Hotel Mon- 
day, June 23, followed tour 
interesting sites Madison. 

Approximately 
the Forest Products Laboratory 
Tuesday afternoon, while excur- 
sion the Madison zoo was held for 
the children. After the tour, the 
women proceeded the 
Mansion, where they were entertained 
tea. 

The program ended officially 
Thursday with excursion the 
Blue Mounds area that included the 
Biue Mounds park, Cave the 
Mounds, and Little Norway. 


Alumni Reunions 


Following the tradition previous 
years, seven schools held reunion func- 
tions during the National Meeting. 
They ranged from breakfasts lunch- 


GUESTS THE 
FPRS Party dined 
cround the pool 
the Maple Bluff 
Country Club. They 
were entertained 
water ballet. 
they would 
remember 


FPRS PRESIDENT EASON 
gavel office from retiring president 


eon and dinner affairs. Schools that 
held reunions were: U., Penn. 
State U., Michigan, State 
College Forestry, Michigan State 
U., State College, and 
State College. 


Paul Bunyan Hour and FPRS Party 


Social highlight the week-long 
meeting was the Paul Bunyan Hour 
and FPRS Party that were held Wed- 
nesday evening the Maple Bluff 
Country Club. Close 500 persons 
attended these events. Entertainment 
was provided the Dona Runge 
Water Ballet, produced Burmek 
Theatrical Productions, Milwaukee. 
Features the entertainment were 
high diving, clown diving, and rhyth- 
mic swimming. 


Other Features 


Division Business Meetings were 
held Wednesday morning, June 25. 
Agendas included resume the 
year’s activities, program for the fol- 


lowing year, and discussion individ- 


ual problems. 


Other events included the Past Pres- 
idents’ Dinner, the Division Officers’ 
Advisory Board 
Luncheon, and the Section Officers’ 
Advisory Board 
Luncheon. 


Paul Bunyan Sponsors 


The wood industry suppliers who were 
hosts registrants and their families were: 


Abbot Fox, Iron Mt., Mich. 

Algoma Division, Plywood Corp., 
Algoma, Wis. 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

American Cyanamid New York, 


American Mfg. Co., Tacoma, Wash. 

American-Marietta Co., Seattle, Wash. 

Arnold Dryer Co., Milwaukee, Wis. 

The Bahnson Co., Winston-Salem, 

The Bauer Bros. Co., Springfield, Ohio 

Behr-Manning Co., Troy, 

The Black Bros. Co., Inc., Mendota, 

The Borden Co., New York, 

Co., Niagara Falls, 

Catalin Corp. America, Y., 

The Coe Mfg. Co., Painesville, Ohio 

Connor Lumber and Land Co., Laona, 

is. 

The Connor Lumber and Land Co., Wau- 
sau, Wis. 

Peter Cooper Corps., Gowanda, 

Decar Plastic Corp., Middleton, Wis. 

Diamond Gardner Corp., Chico, Calif. 

Disston Div., Porter Co., Phila- 
delphia, Pa. 

The Dow Chemical Co., Midland, Mich. 

Durez Plastics Div., Hooker Electrochemi- 
cal Co., North Tonawanda, 

Fiberesin Co., Oconomowoc, Wis. 

Goodman Lumber Div., Calumet Hecla, 
Inc., Goodman, Wis. 

Bay Paper Pulp Co., Green Bay, 


is. 

Edward Hines Lumber Co., Chicago, 

Hitchcock Publishing Co., Wheaton, 

Hough Mfg. Corp., Janesville, Wis. 

INDUSTRIAL WOODWORKING, Cleworth 
Publ. Co., Cos Cob, Conn. 

Kimberly-Clark Corp., Neenah, Wis. 

Koppers Co., Inc., Pittsburgh, Pa. 

The Lilly Co., High Point, 

Forest Products, Grand Rapids, 
Mich. 

Masonite Corp., Chicago, 

Mattison-Greenlee Service Corp., Rock- 
ford, 

Mereen-Johnson Machine Co., Minneapo- 
lis, Minn. 

Merritt-Solem Div., Solem Machine Co., 
Lockport, 

Moore Dry Kiln Co., Jacksonville, Fla. 

Murray Mfg. Co., Wausau, Wis. 

National Casein Co., Chicago, 

National Lumber Mfrs. Assoc., Wash- 
ington, 

Nelsonite Chemical Products, Inc., Grand 
Rapids, Mich. 

Nicholson Mfg. Co., Auburn, Wash. 

Pacific Lumber Co., Chicago, 

Paine Lumber Co., Oshkosh, Wis. 

Perkins Glue Co., Lansdale, Pa. 

Protection Products Mfg. Co., Kalamazoo, 


Mich. 
Chemicals, Inc., Charlotte, 


Rhinelander Paper Co., Rhinelander, Wis. 
Sherwin-Williams Co., Chicago, 
Simonds Saw Steel Co., Leominster, 


Mass. 
Machine Mfg. Co., Talladega, 
Solem Machine Co., Rockford, 
Southern Screw Co., Statesville, 
Standard Dry Kiln Co., Indianapolis, Ind. 
Synvar Corp., Wilmington, Dela. 
Plywood Corp., New York, 
Wells Lumber Co., Menominee, 
Mich. 
Weyerhaeuser Timber Co., Tacoma, 
Wash. 
Williams Patent Crusher Pulverizer 
Co., St. Louis, Mo. 
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Mottet started the first technical session, Session Wood 
Composition Board. 


Session Logging, was arranged Fred Sim- 
mons (standing). 


Walters (writing) was chairman Session Wood 
Preservation. 


Participants the highly successful Session Helicopters 
Logging, with Simmons, program chairman. 
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Chairman Session Wood Machining, Norman Bye intro 


duces his first panel member. 


Authors Session IV, Veneer and Plywood, 
Butler, (second from left). 


posed with Chairman 


Jayne outlined curriculum for wood technologists Session 


Industry-Education. 


Authors Session Glues and Gluing, 
Blomquist (seated center). 


with Chairman 
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Numb Sessi Held Madi 


Seventy five papers and two panel 
discussions were featured technical 
sessions during the 12th National Meet- 
ing Madison. More than authors 
and Society personnel participated. 
thors each session are shown these 
two pages. 


Barefoot (second from right) was program chairman for 
Session Quality Control. 


Roberts (left) arranged the program for Session Wood John McMillen was chairman Session Wood Drying 
Composition Board. 


Chairman Session Wood Drying (applied) was Walton New Developments were featured Session Wood Finishing. 
Society President Eason second from 


The first Chemical Utilization Session, was moderated 
Pearl (seated center). 


Hall, Director, FPL, was chairman Session XV, Chemical First Place Wood Award winner Howard Spalt (seated second 
(2). from right) presented his paper Session General. 
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Chairman Mater (standing center) with authors Session XIV, 
Lumber Manufacturing. 


Ancient Miracle Material 
2,365,476,967 before scientists coal 


and imagination create our wondrous modern 
synthetics, somewhat better was developed.2 


Among the first recognize the unique advantages 
this senior plastic was the chap left who used 
fashion the world’s first cudgel—a device then regarded 
the ultimate weapon. 


The familiarity which has diminished the novelty this 
natural plastic makes none-the-less remarkable-today. 
For neither time nor new materials have replaced the 
planet’s favorite and most versatile construction material. 


The reason lies this material’s still unmatched 
advantages. Its warm beauty defies 
imitation; every piece custom made, two are quite 
alike. comes wide range types, densities and 
sizes. Light, workable and marvelously strong, has 
tremendous fatigue and impact resistance. 


The basic method producing natural quite 
simple. However, not inconsiderable skill and planning 
are required make the process work most efficiently, 
well re-shape the basic raw material best 


course, have important help. After all, the 
DuPonts and Monsantos make their synthetic 
largely their own, while our natural plastics industry 
has excellent—and unique—supplier 
raw material. 


‘Just like oyce Kilmer says.4 


his ancient miracle material natural organic 
ligno-cellulosic polymer, true natural plastic commonly 
known wood, composed complex substances 
that has defied precise chemical definition. 


basic process called growth; the science 
improving forestry; the re-shaping better known 
forest products manufacturing. 


4Surely you remember only who can make tree. 
PALEOZOIC MESOZOIC CENOZOIC 


This advertisement? Indeed is. Published behalf the forest “plastic” products industry St. Paul Tacoma Lumber Co., Tacor 
Washington, Subsidiary St. Regis Paper Co.), suggest that newness and utility are not always synonymous. Nor are promise and performan 
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12TH ANNUAL Business Meet- 

ing the Forest Products Re- 
search Society was called order 
President Frank Kaufert, 11:30 
a.m., Tuesday, June 24, the Main 
Dining Room the Loraine Hotel, 
Madison, Wis. Seventy-five members 
were attendance. 


Minutes the 1957 Business 

Meeting 

The preceding annual business meet- 
ing was held Buffalo, New York, 
June 24, 1957. The Minutes this 
meeting were published the October 
1957 issue the PRODUCTS 
JOURNAL. was moved and seconded 
that the minutes approved 
lished. The motion carried. 


Annual Report the Executive 
Secretary for 1957 Fiscal Year 


Frank Rovsek, Executive Secre- 
tary, reported that the mem- 
bership and subscriptions totaled 
3,653 January 1958, compared 
increase 197 over this period. This 


amounted 5.7 per cent increase for 


the calendar year compared 14.7 
per cent increase calendar year 1956. 
The Society now has members 
countries throughout the free world 
addition the United States and 
Canada. During 1957, the Sections 
held separate meetings, serving 
ptincipal wood utilizing areas the 
United States and. Canada. 

Financially, the Society started the 
year 1957 with $14,885 liquid re- 
The year was concluded with 
$11,321 current operating funds 
plus $3,122 accounts receivable. The 
year 1957 was “break year 
which total income reached $111,000 
plus $3,000 accounts receivable, and 
reached almost 
$115,000. Including the executive 
office building lot, which was paid for 
exclusive the current building fund 
raising drive, the Society reached 
current net worth $26,620 the 
end 1957. 

The Executive Secretary extended 
his thanks the more than 200 Sec- 
tion and Division Officers, committee 
personnel, executive office staff, and 
other members who have contributed 
the present stage 


Report Audit Committee 


The committee consisting John 
McMillen, Forest Products Lab- 
ratory; Don Brouse, Forest 


Minutes FPRS Twelfth Annual 


Business 


Products Laboratory (substituting for 
Ralph Simeone Fitzpatrick Lumber 
Co.); and Fleischer, For- 
est Products Laboratory, chairman; met 
Guthneck and the Executive Secretary 
Frank Rovsek Madison, June 20, 
1958. The committee examined the 
records the Society for the 12- 
month period January 1957, through 
December 31, 1957, and reported that 
the summary the financial records 
the Forest Products Research Society 
true and adequate statement 
financial transactions during the year 
ending December 31, 1957, and the 
current financial condition the So- 
ciety. (For Operating Statement and 
Balance Sheet, see June 1958, 
PRODUCTS JOURNAL). 

The accounts not include money 
contributed the National Building 
Fund Committee and retained the 
hands the committee chairman 
pending completion the campaign. 

The Audit Committee commended 
the Executive Secretary, Mrs. Dalton, 
and Mr. Guthneck and Mr. Hobert for 
the excelient condition the finan- 
cial records. 

The committee recommended 
that payments sections adjusted 


Meeting 


indicated Mr. Guthneck’s report 
the time when the next payments 
are made; that petty cash disburse- 
ments from now transferred 
journal entries the accounts bene- 
fited whenever the petty cash fund 
replenished, the end the cal- 
endar year; that new inventory 
all substantial equipment 
and furniture items when the move 
made the new office building. (Card 
records should set for each item, 
providing complete date 
purchase, and original cost value. 
Minor items should considered ex- 
pendable and not carried inven- 
tory.); that final financial state- 
ment secured from the Chairman 
the National Building Fund, include 
statement materials donated, their 
value, and the names the donors; 
that complete financial reports 
secured annually from all sections. 


Report 12th National Meet- 

ing Committee 

Robert Hiller, General Chairman, 
reported that the total registration 
the meeting date was approximately 
500 including ladies. said the 
Official Luncheon was sold out 430 
places, but that tickets for the FPRS 


FPRS SECTION MEETINGS AUGUST 1957 JUNE 1958 


Date Section 


Place Attend- Subject 


Aug. 1957 Upper Miss. Valley 


Falls, Minn. 100 


Fibreboard Products, 
Hardboard 


sawmills 

Oct. 1957 Pacific Northwest End and Edge Gluing 
Wood Products 

Oct. 11, 1957 Great Lakes Holland, Mich. 100 Plywood Warpage Clinic 

Oct. 1957 Ohio Valley New Albany, Ind. Finishing, Packing 


Oct. 1957 
Oct. 25, 1957 


Mid-South 
Northern Calif. 


Crossett, Ark. 
Ukiah, Calif. 


Sanding Veneer Prod- 


ucts 
The Forest The Prod- 
ucts 


ing 

Oct. Northeast New York City, Imported Woods—Modi- 
fying Wood for Use & 
Handling Wood 

Nov. 1957 Rocky Mountain Denver, Colo. Waste Wood Utilization 

Nov. 1957 Midwest Milwaukee, Wis. Wood Home Con- 
struction 

Dec. 1957 Daytona Beach, Fla. Progress Reports Re- 


Jan. Pacific Northwest 


Corvallis, Ore. 150 


search and Develop- 
ments Wood Utili- 
zation 

Marketing Forest 
Products 


Feb. 22, 1957 Rocky Mountain Research Wood Utili- 
zation 
Mar. Jt. Applied Research 
Apr. 1958 Canadian, with Syracuse, 160 Wood Products 

Apr. 1958 Inland Empire— 

Wood Products 

Clinic Spokane, Wash. 140 Wood Waste Utilization 


May 1-2, 1958 
May 5-6, 1958 
May 1958 


May 12, 1958 
May 15-16, 1958 


California 
Pacific Northwest 
Pacific Southwest 


Upper Miss. Valley 


Berkeley, Calif. 
Seattle, Wash. 
Los Angeles, Calif. 


St. Paul, Minn. 
Macon, Ga. 


Finishing Bark Utili- 
zation 

Marketing Forest 
Products 


Modern Sawmills 
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Line Gas Fired Coe 
Fibreboard Dryer 


Wet end section, 
line, ft. roll Model 
Coe Veneer Dryer. 


Industry Depends 
Principally Upon 


‘ 


DRYERS 


Since the first Coe continuous dryer Coe Dryers are conservatively rated and 
was built and sold 1902 the design, sold guaranteed performance basis. 
construction and efficiency these ma- Almost without exception, performance 


chines have been consistently improved. has exceeded the guarantee. 


Machines are now available various 
types and sizes for drying fibreboard and 


veneer for many purposes including ply- 
wood. 


Our engineering and research depart- 
ments are always willing and anxious 
cooperate the development drying 
processes for new wood products. 


The COE MANUFACTURING CO. 


PAINESVILLE, OHIO 
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Party Wednesday evening were still 
available. felt the meeting would 
successful both from the standpoint 
attendance and finances. 


Report the Executive Office 
Building Fund Committee 


Raymond Berry, Chairman 
committee, announced that the 
Fund Program had reached 
total the meeting $61,- 
towards the goal originally 
$60,000. The present 
accounted for total 
$50,292.87 the amount since the 
opening the official campaign 
April 15, 1957. The balance represents 
contributions the form cash re- 
ceived since the inception the Build- 
ing Program and held reserve. 

President Kaufert commended Mr. 
Berry, Mr. Eason, the designer the 
building, and the many persons who 
gram. 


Report the National Member- 
ship Committee 


Tony Veazey, National Membership 
Chairman, noted that the present mem- 
bership has reached 3,741 compared 
with 3,618 June 1957. re- 
ported that representatives the 
National Membership Committee met 
earlier the meeting and adopted 
program action for the forthcoming 
which will operate the Sec- 
tion level. The committee plans pre- 
pare thorough lists principal wood 
industries each state the 
and Canadian provinces which will 
submitted the Sections for screen- 
ing and followup work. 

also announced the Society’s ac- 
quisition two new Supporting Mem- 
bers, Decar Plastic Corp., Middleton 
Wis., and Timber Products Chemical 
Co., Minneapolis, 


Report the Publications Com- 
mittee 


Chairman Locke reported that 
the committee met Monday eve- 
ning, July 23, with excellent attend- 
ance. stated that there were 
major publication problems present 
and that the committee was gratified 
note that the backlog unpub- 
lished papers has been reduced 
practical level. 

The committee reported that 
statement publication policy had not 
yet been prepared and felt that such 
statement would useful. The com- 
mittee also recommended that when 
one field featured issue the 
JOURNAL, more than per cent 

the issue should the 


Report the Editor 


Robert Hamre, Editor, reported 
articles have been published 


mo 


WELL ATTENDED meeting was held the Publications Committee the National 


Meeting. 


the first six issues 1958, compared 
total 998 articles has now been pub- 
lished since the first issue the 
JOURNAL 1951. far this year, the 
total number pages published 
just below last year’s 460 after 
issues, but 295 pages articles have 
been published compared last year’s 
266 this time. 

reported that, the June 
1958 issue, the JOURNAL now back 


its originally scheduled mailing date 


the 15th publication month. 
stated that present there approxi- 
mately 8-month backlog articles 
compared 10-month backlog 
the time the 1957 National Meeting 
and backlog the time 
the 1956 National Meeting. 

6/16/58 there were 127 
papers hand compared 160 
papers hand the same time last 
year. these, are Section Re- 
gional papers, National Meeting 
papers, contributed papers, and 
Wood Award Entries. the 127, 
are abstracted, leaving 117 
papers under consideration. The 
National Meeting papers include one 
from the 1957 meeting, while the rest 
are from the 1958 meeting. expect 
however, said, receive more than 
additional National Meeting papers 
during the next few weeks. 

The cumulative index for 1958 will 
published the December issue, 
and the February 1959 “Annual Re- 
view” issue will again contain reports 
developments the past year 
the various segments the industry. 

Because the backlog sometimes 
creates situation where paper 
submitted, the date contributed paper 
received now indicated foot- 
note when the paper published. 
footnote indicating the date presen- 
tation National and Section papers 
has been standard practice. 
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The present aim the 
office reduce the backlog about 
six-month supply during the next 


year and then maintain the backlog 
that level. 


Report the Resolutions Com- 
mittee 


The Society records with deep 
regret the passing during the past year 
the following members: Egan, 
Walter Lewis, Hodges Bryant, 
Victor Kraus, George Curtis, 
St. Clair, Thomas Perry, 
Marten, Chamberlain, and Nor- 
velle Hundley. 

resolved that this expression 
sympathy the families and 
friends these members included 
the permanent records this meet- 
ing and the Society. 


appreciation the merito- 
rious services that have been rendered 
the FPRS during their term 
office, 

resolved that the gratitude 
the Society extended all our 
outgoing officers including Executive 
Officers, Regional Board Members, 
and Section and Division Officers. 


Recognizing that the success 
the 12th Annual Meeting the So- 
ciety large measure due the 
foresight, planning, and diligence 
the annual meeting committees, 

resolved that the Society here- 
acknowledge its appreciation the 
members for their excellent and suc- 
cessful work. 


view the splendid coopera- 
tion and services provided our host 
hotels helping make this Annual 
Meeting success, 

resolved that the appreciation 
the Society extended the man- 
agement and staff. 


Recognizing the contributions 
that the Paul Bunyan Hour Spon- 
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sors have made the social portion 
our meeting, 

resolved that the Society ex- 
tend its appreciation the sponsor- 
ing companies and organizations. 

appreciation the excellent 
cooperation given the Society 
the State Wisconsin, City Mad- 
ison, The Forest Products Lab- 
oratory, and the various other institu- 
tions and plants that have opened their 
doors the members guests 
the Society, 

resolved that the gratitude 
the Society extended the organ- 
izations and each individual who 
has contributed make the 12th An- 
nual Meeting one the outstanding 
meetings the history the Society. 

goal the growth the So- 
ciety has been realized during the past 
year with the dedication the new 
Executive Office Building Madison, 
Wisconsin. 

resolved that the gratitude 
the Society extended each and 
every contributor and everyone who 
has worked achieve this objective. 


10. Report the Tellers Committee 


Chairman the Committee, Harold 
Evans, reported that the Tellers’ Com- 


mittee met the previous evening 
and opened and counted the ballots. 
reported that the following persons 
were elected office: President-Elect, 
Berry; North Central Regional Board 
Member, Allegretti; South West 
Regional Board Member, Dick- 


inson. 


Elected the National Nominating 
Erickson. 


11. Report the American Institute 
Wood Engineering 


James Bethel read statement 
the newly formed organization the 
American Institute Wood Engineer- 
ing the business meeting. The state- 
ment follows: 


“Among the technically trained 
members the Forest Products Re- 
search Society, those who are graduates 
forest products curricula currently 
cordingly, group such Forest Prod- 
ucts Research Society members met 
Sunday, June 22, and established the 
nucleus professional society with 


WILLIAMS-WHITE 
HOT PLATE PRESSES 


For Better Products 


excellent WILLIAMS-WHITE Hydraulic Hot 
Plate Press installation shown the photo- 
graph right. Whether producing 12” 12” 
48” 192” panels, the experience 
lated building hydraulic hot plate presses 
since 1933 becomes integral part each 
WILLIAMS-WHITE Press furnished the plywood, 
particle board allied industries. invite you 
discuss your requirements with before you 
buy. Write for complete information. 


The press illustrated opening, 1,484 ton, 
106” 56” WILLIAMS-WHITE Hot Plate Press 
the GPX Plastic Surfaced Plywood operation 
the Olympia, Washington, plant Georgia- 


Pacific Corp. 


BUILDERS MACHINERY SINCE 1854 


40) 


104-A 


Co. 


the tentative title Insti- 
tute Wood 


temporary constitution was 
adopted for the group. The elected 
officers were instructed evaluate this 
tentative constitution and draw 
plan for permanent organization 
within the next years. 


the objectives the group 
are related those the For- 
est Products Research Society, the of- 
ficers were specifically instructed 
seek means the group 
with FPRS for the mutual benefit 
both organizations. 


“Signed for the American Institute 
Wood Engineering. James Bethel. 
President; Fleischer, Vice Pres- 
ident; Youngs, Secretary-Treas. 
urer; Fred Dickinson, Trustee, 
Muschler, Trustee, Panshin, 


12. President 
that new officers the Society woulc 
formally introduced the 
Luncheon, and that gratitude for serv 
ice the outgoing board member: 
would acknowledged simultane 
ously. President Kaufert declared 
meeting adjourned noon. 


Representatives: 


ALLIED NORTHWEST MACHINE TOOL CORP., Portland, 
PERINE MACHINERY SUPPLY CO., Seattle, Wash. 


THE NINTH consecutive year, 
members the National Executive 
with Section Officers and 
neir delegates during the annual meet- 
ag. The gathering took place 
June 25, the Loraine 


major recommendation the 
Section Officers Council was that ab- 
half page run, addition the 
complete technical articles the For- 
PRODUCTS JOURNAL summarize 
the conclusions and practical aspects 
for those who not have the time 
background digest the entire paper. 


important area discussion was 
about the adoption uniform by-laws 
for all Sections. The Section Offi- 
cers reported that six Sections had 
by-laws conformance with 
National requirements. 


President Eason called the 
meeting order pm. 


After introduction representa- 
tives present, Mr. Eason turned the 
meeting over the acting chairman 
the Section Officers’ Advisory Commit- 
tee, Dr. Eric Anderson, Chairman 
the Northeast Section. 


The Sections reported progress 
adoption uniform by-laws 
conform with those the National 
Society. was reported that the Paci- 
fic Southwest, Mid-South, Northern 
California, Pacific Northwest, Florida— 
and 
Chesapeake Sections had adopted: uni- 
form by-laws. The Northeast and Mid- 
West Section have by-law committees 
working toward uniform by-laws, and 
the Upper Mississippi Valley Section 
will vote revised by-laws their 
Fall meeting. 


was voted that the national office 
furnish the Sections with up-to-date 
status report by-laws August 
Included the report were var- 
iations from the standard by-laws. 


brief discussion the proce- 
dures returning papers not suited 
for publication the Prop- 
UCTS JOURNAL was held. The policy 
the Society return papers orig- 
inally submitted Section meetings 
the Section Chairman. The Sections 
indicated that they would like all 
cases, have stated reason for rejec- 
tion that they could turn pass along 
the author. was also recommended 
Section “How Write for 
RS” should clarified define the 
the Sections both with 

ecutive Office and with regard 


THE SECTION OFFICERS-Executive Board Luncheon was held June during the 


meeting. important area discussion was the adoption uniform by-laws. 


getting the permission the author 
before submission. 


was recommended that the 


executive office send the 


each Section sufficient number 
copies “How Write for FPRS” 
for distribution potential authors. 


discussion was held the 
technical level JOURNAL papers. 
The policy the Society maintain 
balance per cent non-tech- 
nical and semi-technical papers, along 
with per cent technical papers 
the average issue was discussed. The 
Section Officers stated recognition that 
there was need for wide range 
material appear the JOURNAL. 


was recommended that abstracts 
one-half page included with 
technical articles summarize the con- 
clusions and practical aspects for those 
who not have the time the back- 
ground digest the entire paper. 
was felt that these abstracts could then 
easily reprinted extension depart- 
ments place before industry, papers 
immediate interest. 


The committee recommended 
that the National Office contact all Sec- 
tions and urge them set machin- 
for distribution the 
career brochures. was rec- 
omended that the National Office fur- 
nish the National Lumber Manufac- 
turers Assoc. with names and addresses 
all Section officers indication 
the willingness the Society 
help the distribution. The Executive 
Board will discuss this recommenda- 
tion its Fall meeting, and report 
the Section Chairmen that time. 

The committee recommended 
that National Board consider 
change the scope the Wood 


PRODUCTS JOURNAL 


Award program that one Award 
would made for students working 
toward their Ph.D., and one Award 
for graduate work and including 
the Masters Degree. The meeting 
voted that this recommendation 
referred the Industry—Education 
Division for its consideration, and that 
the committee advise the Executive 
Board its feelings the matter for 
action the Board’s Fall meeting. 


The meeting was officially con- 
cluded 1:30 p.m. 


Those attending the meeting were: 
James Bethel, Carolinas—Chesapeake; 
Taras, Carolinas—Chesapeake; 
William Hopkins, Mid-South; John 
Howe, Inland Empire; Cothren, 
Mid-South; Lakamp, Ohio Val- 
ley; Espel, Ohio Valley; Allan 
Hauter, Northeast; Jayne, North- 
east; Troxell, Rocky Mountain; 
John Syme, Pacific Northwest; 
Billington, Eastern Canadian; 
Kluender, Mid-West; Batten, 
Upper Mississippi Valley; Doyle, 
Northeast; Bensend, Mid-West; 
Gill, Jr., Mid-West; Paul Lane, 
Upper Mississippi Valley; Wal- 
lin, Upper Mississippi Valley; Eric 
Anderson, Northeast; Perry Acuff, 
Pacific Southwest; Na- 
tional Office; Edward Locke, Mid- 
West; Irwin, Carolinas—Chesa- 
peake; Saunders, Northeast; 
Mid-West; Tony Vea- 
Inland Empire; Dickinson. 
Pacific Southwest; Kaufert, 
Upper Mississippi Valley; Jeter 
Eason, Mid-South; Raymond Berry, 
Pacific Southwest; Rovsek, Na- 
tional Office. 


105-A 


> 


Division Interest Survey 


FOLLOW-UP QUESTIONNAIRES determine Division interest were recommended 
officers the Division Officers-Executive Board Luncheon. 


SECOND ANNUAL Luncheon 
Meeting members the Na- 
tional Executive Board and the Divi- 
sion Officers’ Advisory Committee was 
held during the 12th National Meet- 
ing June 26, the Loraine Hotel. 

Again interest this year was the 
division preference questionnaire sent 
the membership during the past 
year. Discussion was held the feas- 
ibility follow-up questionnaires for 
members who had not replied the 
first mailing. 

President Eason called the meet- 
ing order p.m. introduced 
the new Division coordinator, 
Berry, who responsible for all Divi- 
sion activities with the exception 
the National Meeting Program. 
also introduced the previous coordi- 
nator, Harrar, who President- 
Elect the Society now assumes 
sponsibility for the technical program 
the 1959 National Meeting. 

Berry addressed the meeting 
and described the structure the So- 
ciety organized horizontally the 
Sections and vertically the 
Divisions. indicated that would 
his intention the forthcoming 
year develop ways and means for 
cooperation between the Divi- 
sions and Sections. 

this year’s Division Officers Advisory 
Committee, presented the recommen- 
dations the committee. 

The committee recommended that 
follow-up questionnaires sent 
members not replying the first 
order increase coverage the mem- 
bership. 

The committee wanted know 
the possibilities obtaining 
ments Division preference from 
new members the time applica- 
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tion for membership, and from old 
members continuing basis the 
time invoices for annual dues are 
mailed. 


The committee recommended that 
the Executive Board provide for 
clear and simple chain authority and 
responsibility with regard annual 
meeting technical program planning, 
and further that the Executive Board 
designate the proper officer for the 
program chairman correspond with 
regarding the program. The committee 
pointed out that Division and Program 
Chairmen commonly had 
with many four people concern- 
ing the same subject matter. 

The committee recommended that 
early the Fall and for several suc- 
cessive months, the JOURNAL include 
invitation members submit 
proposals for papers for presentation 
the annual meeting, the invitation 
include request for title and out- 
line the proposed paper, and indi- 
cate what technical sessions are 
held. 

The committee recommended that 
over-all theme for the next Na- 
tional Meeting decided upon the 
General Program Chairman and the 
President-Elect. was suggested that 
the Division level attempt might 
made have least one paper 
each session that reflected the theme, 
but this should not rigorously 
applied that prevented program 
chairmen from scheduling the best re- 
search papers available. 

was the sense the Division 
Officers closed meeting that recent ac- 
tions the Executive Board had made 
Division operations easier, and that the 
Executive Officers and staff had been 
very helpful Division Officers the 
conduct their offices. 


Continued 


Milton Mater requested the 
names those FPRS members who in- 
dicated their second choice prefer- 
ence the work the Lumber 
Manufacturing Division. was agreed 
that the Executive Office would supply 
this information early date. 

Mr. Mater discussed the long- 
range potential that the Society might 
ear-mark some funds help 
write necessary fundamental research. 
Division, outlining one hundred 
manufacture. 

The following Divisions 
plans arrange technical sessions fo: 
the San Francisco meeting: Glues 
Gluing; Wood Finishing (two meet 
ings, one new processes and mate 
rials); Chemical Utilization (two ses 
sions, one technical symposium anc 
one general chemical utilization) 
Wood Machining; Lumber Manufac 
turing; Wood Drying (possibly sec 
ond session conjunction with 
Lumber Manufacturing Division): 
Wood Preservation (will cover fire 
tardant treatments); Packaging; Qual- 
ity Control; Logging; Industry-Educa 
tion; Veneers and Plywood and Mer 
chandising. 

discussion was held provid- 
ing for rotation Division Officers. 
seemed desirable that 
tion take place. was stated that the 
Divisions may 
chairmen and other officers for the 
final approval the President the 
Society. 

Discussion was held the need 
develop the status and objectives 
Society by-laws. their Fall meeting, 
the Executive Board will discuss the 
desirability establishing Division by- 
laws and will report back the Divi- 
sions. 

The meeting was adjourned 
1:30 p.m. 

Those who attended the meeting 
Wood Finishing; Laughnan, 
Wood Finishing; Dickinson; 
Blomquist, Glues Gluing; 
Smith, Wood Drying; 
cation; Winer, Lumber 
turing; Bye, Wood Machinir 
Mater, Lumber Manufacturir 
Rovsek. 
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CHEMICAL UTILIZATION DIVISION 


GLUES AND GLUING DIVISION 


Minutes 1958 Division Business Meetings 


Chemical Utilization Division Plans 
Annual Lecture 


Gregory, Chairman, Weyer- 
haeuser Timber Co., Longview, 
Wash. 


Division, presented report the 
two sessions presented the Divi- 
sion the National Meeting. 

Report Sub-committee cover- 
ing Ojective, Scope, Functions, and 
Methods the Division. 

Locke read the report drawn 
Locke, Gregory and Pearl, 
which follows: 

Objective: The Division objective 
the full exploitation the chem- 
ical approach means better 
and more complete utilization the 
raw materials produced 
forest. 

Scope: The primary emphasis 
the Division utilization. Its ac- 
tivities are complementary those 
organizations such the American 
Chemical Society where basic, scien- 
tific research the nature and be- 
havior matter has long been re- 
ported, and organizations such 
TAPPI, which specialize covering 
the field pulping wood. 

Functions: collect, inter- 
pret, and disseminate information 
progress being made here and abroad 
new methods and improvements 
old methods for chemical utilization 
forest products; encourage, pro- 
mote, and support 
and development work the 
nature the forest raw materials and 
methods which they can chem- 
ically utilized; coordinate activities 
with those other professional so- 
with related interests; 
FPRS membership with the 
accomplishments and publications 
professional societies; inter- 
pret the significance new research 
they may relate chem- 
utilization; and bring together 
FPRS and encourage exchange 
formation between those individuals 


with interests the chemical utiliza- 


wood. 


Methods: Specific methods for ac- 
complishing the functions the Di- 
vision must realistic basis 
which will take into consideration the 
amount time individuals involved 
have available for such activities. 

Arrange technical symposia 
specific fields chemical utilization 
and general sessions presented 
national meetings. 

Prepare and publish annual 
review chemical utilization the 
Society JOURNAL, enlisting the coop- 
eration specialists the various 
fields. 

Strive establish Annual 
Memorial Lecture chemical utiliza- 
tion, each lecture being specific 
field. This will include arranging for 
financial support fixed award 
range $500 envisioned). 

Prepare news releases impor- 
tant chemical utilization developments 


released through the national 


office the Society. 

Contact chairmen similar di- 
visions other technical societies (in- 
cluding TAPPI, Cellulose and Carbo- 
hydrate Division ACS, AIChE, and 
CPPA) learn their current and 
planned programs, acquaint them with 
our plans, and advise our program 
committee. 

ute list institutions and com- 
panies active the field chemical 
utilization (excluding conventional 
cellulosic pulp and its derived prod- 
ucts). This list include general 
responsible for these programs. 

III. Discussion the Report. 

Fred Meyer proposed that the Di- 
vision concentrate only new infor- 
mation and not spend time 
views. After considerable discussion, 
the group agreed that reviews were 
needed and were important func- 
tion the Division. Objective and 
scope and all other functions were 
accepted the membership. 
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Chairman Gregory discussed the 
needs for committees within the Di- 
vision carry the func- 
tions and the need for voluntary help 
from the Division membership aid 
the appointed chairmen each com- 
mittee. The Methods were then dis- 
cussed the membership order 
their appearance the report. 


Arranging technical symposia 
for national meetings the duty 
the Program Committee, Locke, 
Chairman. 


The annual review was thought 
Division the past. Gregory 
chairman the Annual Review 
Committee. 


There was some disagreement 
the type lecturer desired for 
annual memorial lecture chemical 
utilization. Some desired mature ex- 
pert and others graduate student. 
was agreed that committee should 
consider the matter. Frederick Perry 
was appointed chairman the Me- 


morial Lecture Committee. 


Saeman was appointed 
Chairman the News Release Com- 
mittee. 

The fifth method falls within 
the activity the Program Com- 
mittee. 

was noted Dr. Schwartz 
that the FAO had compiled such list 
the Division contemplated, and 
was agreed that the list checked 
Pearl, Chairman, Chemical Util- 
ization Directory Committee. 

Reavis Sproull was reappointed 
Chairman, Bibliography Committee. 


IV. Report the Nominating 
Committee. 


Saeman, reporting for the 
Nominating Committee (Saeman, 
Goos, and Chesley), rec- 
ommended that the same officers 
retained for another year. was 
Reavis Sproull, and 
mously. 
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holds work, other operates gun. 


POWASERT 


Nailers Screwdrivers Tackers 


SHOE MACHINERY CORPORATION 
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Drive Screws 250-400% Faster 
Drive Nails Twice Fast 


Drive Tacks 300 per Minute 


you use substantial quantities tacks, nails screws, 
POWASERT automatic fastening equipment can slash your costs, 
increase production, improve quality, save fastener waste and 
provide safer working conditions. 


POWASERT machines work compressed air. Portable 
feeder-separators hold tacks, nails, and automatically 
feed them gun. Guns are operated merely tapping nose 
work light pressure trigger with nose position. Safety 
built-in. Even unskilled help can easily operate with little 
training. 

Different models automatically feed and drive: tacks from 
caseback, common, box, specialty nails from 
through 10; and common, box, cooler, sinker and specialty nails 
from 20d. 

The POWASERT line automatic tackers, nailers and screw- 
drivers producing important cost savings for manufacturers 
all kinds wood products. Find out how POWASERT can 
make money for you. Call write to-day for complete informa- 
tion and demonstration. 


NAILER A — drives common, box, or 


specialty type from with 
single blow speeds 150 per minute. 


speeds 225 per TACKER (not shown) 
drives tacks from 300 per minute. 


repetitive drive type. Four 
models handle from 
minute. 


ae 


BOSTON, MASSACHUSETTS 
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Screwdriver cuts costs for furniture manutacturer. ee 


Officers for 1958-1959. 

Chairman: Gregory, Weyer- 
Timber Co.; Vice-Chairman: 
Pearl, The Institute Paper 
and Secretary: Perry, 
Arthur Little, Inc. 

The meeting was adjourned. 


VI. Attendance. 


Attending the Chemical Utilization 
business meeting were: 
Forest Products Lab.; 
Meyer, Dow Chemical Co.; 
Reavis Sproull, Philip Morris, Inc.; 
Walter Koepp, Michigan College 
Mining and Technology; Franklin 
Herrick, Rayonier, Inc.; 
Briggs, Alaska Pine Cellulose, Ltd.; 
Lab.; Pearl, The Institute 
Paper Chemistry; Gregory, 
Weyerhaeuser Timber Co.; 
Jayne, Yale School Forestry; 
Forestry; Carter Watson, Puget Sound 
Pulp and Timber Co.; Sayward, 
Norwich University; Hemming, 
Plywood Corp.; Mitsugu Yo- 
shimura, Yale University; 
Walker, Jr., Proctor Gamble Co.; 
Schwartz, Canadian Forest Prod- 
ucts Lab., Ottawa; Stranks, Cana- 
dian Forest Products Lab., Ottawa; 
Perry, Jr., Arthur Little, 
ucts Co. 

Gluing Division Propose By-Laws 
for Operations 


Forest Products Laboratory, Madi- 
son, Wis. 

The meeting was called order 
10:00 a.m., June 25, 1958. Chairman 
Blomquist reported the Division 
interest survey, which indicated the 
Glues and Gluing Division had 227 
members, making second only 
the Composition Board Division. 


1959 Technical Sessions. 

Chairman Blomquist opened discus- 
sion technical sessions for the fol- 
lowing year. was suggested 
Selbo that fewer technical pa- 
pers presented allow more time 
for discussion. Clark suggested 
that papers made 
available with the actual presentation 


abstracted form, thus leaving 


time for Blom- 
quist pointed out that preprints pre- 
sented problem because the cost. 
Suggestions were that authors en- 
couraged supply preprints their 
own. alternative suggestion was 
that tables important figures 
that members could 
important data immediately and 
ape the time lag between presenta- 
publication. 


Oo 
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Several members discussed the pos- 
sibility reproducing limited num- 
ber copies papers the prepara- 
tion tables and abstracts for ditto 
similar reproduction methods. 


The group voted limit the num- 
ber papers three four or- 
der permit full presentation and 
adequate discussion. was also voted 
that the Glues and Gluing Session 
allowed more time next year. was 
voted have technical session 
the San Francisco meeting 1959. 
evening discussion was suggested. 


II. Discussion Theme for the 
San Francisco Meeting. 


Chairman Blomquist mentioned that 
the theme for the next National 
Meeting should broad scope and 
not regional. was suggested one 


member that theme might stifle 
spontaneity. 


Subjects suggested for coverage 
the next meeting were: lead wood; 
copper wood; contact cements and 
other special adhesives; team paper 
between contact glue producer and 
successful industrial user; end-joint- 
ing; high frequency curing and elec- 
trode design; new test methods; and 
long term durability data. 

Selbo suggested that 
hash” papers not included the 
program. 


III. Division Representatives the 
Sections. 

Chairman Blomquist suggested that 
gluing division representative should 
active each Section. 


IV. By-Laws. 


Chairman Blomquist opened discus- 
sion the need for set by-laws 
clarify the duties and the tenure 
the officers. 


WILLIAMS HOGS 


Burning scrap jumbled lengths and odd-shaped pieces wastes 
heat value (BTU’s) restricts air flow causes uneven com- 
creases handling time four times. 


Proper reduction chips Williams Hog yields maximum heat 
keeps smoke lets one man handle 
much chips three four men handle unhogged scrap. 


Williams Automatic Installation pays for itself few months. 


Write for Illustrated Brochure 


WILLIAMS PATENT CRUSHER PULVERIZER CO. 


816 ST. LOUIS AVE. 


OLDEST AND LARGEST MANUFACTURER HAMMER MILLS THE WORLD 


ST. LOUIS MISSOURI 


SHREDDERS 
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There substitute for quality whether you are interested the 
components, the workmanship the end product manufacture. 


One the basic components almost every industry fasteners. 

Successful operations that cash every opportunity for faster 

assembly utilizing maximum worker output with minimum loss 

materials find that quality fasteners such Southern Screws 

form dependable foundation for profitable production. 

Wood Screws 
Although Southern has earned for itself enviable reputation for Machine Screws 
fast service, and its stock over One Billion fasteners Quality Wood 
the benchmark Southern quality that has 


Dowel Screws 
become synonymous only with U.S.A.-made fasteners produced 


Stove Bolts 
U.S.A. Carriage Bolts 


Hanger Bolts 
yours quality product, protect your company’s name 
with Southern fasteners. Southern makes every screw sells! 
Wide variety head styles, materials and finishes 


Write, Company letterhead, for Stock 
List, free samples and Warehouse Stock 
Guide, Box 1360-FRS, Statesville, 


Warehouses: 


New York DALLAS 


CHICAGO Los ANGELES 
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was voted that the chairman ap- 
simple set by-laws for the consid- 
eration the membership. 


Annual Review 


During the discussion was sug- 
that all too often this review 
uncover much new work, but 
just rehash well-known mate- 
was pointed out that the 
Chemical Engineers list new processes 
just one two lines. was re- 
ported Bryant that someone 
had volunteered review patents. 
Chairman Blomquist requested 
members send new developments 
October order get them 
the annual review. The following 
headings were suggested: glues; glu- 
ing methods; new 
glued products; gluing technique; re- 
technique; bibliography; and 
foreign developments. 

The need for manual book 
glues and gluing with perhaps an- 
other manual high-frequency glu- 
ing was discussed. was also sug- 
lems high priority prepared. 


VI. Officers and Committees for the 
Coming year. 

Forest Products Lab.; Vice-Chairman: 
Secretary: Richards, Alabama 
Polytechnic Institute. 


Subcommittees and Chairmen: 


II. Gluing Techniques and Glued 
Products: Carl MacLagan and 
Curtis Booth. 

III. Methods Test: John Butler. 

IV. Gluing Equipment: 
Williams. 

Current Research: Bethel. 

VI. Bibliography: Bryant. 


Attendance: 


Attending the meeting were: 
Blomquist, Forest Products 
Lab.; Clark, Jr., Perkins Glue 
Marshall, Perkins Glue Co.; 
Products Lab.; Ripley, Douglas 
Fir Plywood Selbo, 
Lee, American Marietta Co.; 
Blanchard, American Marietta Co.; 
Granger, Procter Gamble; 
Batchellor, Corp.; 
Forestry; Smith, William 
Cameron Co.; Klein, Reichhold 
Douglas Fir Plywood Assoc.; 


Butler, Reichhold Chemicals Inc.; 
Fleischer, Perkins Glue Co.; 
Syme, Edward Hines Lumber Co.; 
Maurice Rhude, Unit Structures, 
Inc.; Worth, Bureau Ships; 
Brown, The Dow Chemical Co.; 
try; Barefoot, State Col- 
lege; Davis, Allied Chemical 
Corp.; Halberg, Hamilton Mfg. 
Co.; Rogers, Marion Plywood; 
Bridges, Monsanto Canada Ltd.; 
McCormack, National Starch Prod- 
ucts; Booth, Borden Chemical 
Co.; Gardner, Koppers Co. Inc.; 
Walker, Jr., Procter Gamble 
Co.; Gill, Peter Cooper Corp.; 
Norwine, Pilliod Cabinet Co.; 
Meade, Catalin Corp. Amer- 
ica; Allen, National Casein Co.; 
Thielges, National Casein Co.; 
Vanduhoof, Bemidji Lumber 


and Mfg. Co.; White, Koppers 
Co., Inc.; Ropella, Roddis Ply- 
wood; Richards, Alabama Poly- 
technic Institute; Long, Mon- 
santo Chemical Co.; McKenna, 
Monsanto Chemical Co.; Dob- 
berfuhl, National Casein Co. 


Career Booklet Progress Reviewed 
Industry—Education Division 


Bethel, Chairman, North 
Carolina State College, Raleigh, 


Chairman Bethel opened the meet- 
ing with discussion the Career 
Opportunities booklet. Through the 
NLMA has appropriated money 
provide for publication the booklet 
that was begun Wangaard and 
turned over NLMA. Chairman 


orld’s finest dowel machine 


new ruggedness, economy! 


One man can keep the Hawker rod and dowel machine running 
capacity all day long, with random length and out square 
stock higher feed speeds! It’s ruggedly constructed modern 
precision machine tool standards; Timken tapered roller bearings 
throughout solid steel cutter head. 

Look these outstanding features: minimum vibration and 
chatter, splintering—self-centering guide holds stock within 
cutters. twisting spinning dowel—vertically mounted 
outfeed rollers prevent it. Higher cutting speeds, better surface finish 


—variable stock feed drive. 


High trade-in value for your old equipment the new Hawker. 
Write for Hawker manual; demonstrations can arranged. The 
Hawker Manufacturing Division, East Dayton Tool Die Co., 
9910 Keowee Street, Dayton Ohio. 
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PRODUCTION MACHINES FOR WOOD, DOWEL, CHUCKING, SPECIAL 
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This the modern plant where Bilt-Well Woodwork for its leading role the building pro- 
grams today. Master craftsmen, research engineers and industrial designers pool their ideas the scientific 
development building products making possible produce high standard quality. The popularity 
Well Woodwork today stems from enviable reputation built the past years. 


CARR, ADAMS COLLIER COMPANY 
Dubugue, 


Manufacturers the BILT-WELL Line Outstanding Woodwork BILT-WELL WINDOW Double Hung, Casement, 
ment, Storm and Screen, Gable Sash Louvers BILT-WELL CABINET UNITS—Kitchen, Wardrobe, Multi-Purpose, Corner China, Manteis 


HI-DEN (Parkwood trade name for densified wood) Made from carefully 
selected wood veneers, impregnated with phenolic resin, and compressed and 
cured under high pressure and temperature. Tough, dense, moisture- and 
oil-resistant, dimensionally stable, widely used products ranging 
from industrial forming tools architectural hardware, knife handles and 


PARKWOOD ALSO MAKES conveyor systems. 

Beautiful, GENUWOOD high-pressure laminate which incorporates layer 
panels wide genuine precious-wood veneer, protected transparent Melamine overlay 
grain reproductions for panels surpassing beauty and finish. Much demand architects, 


use furniture, counter decorators and designers for the highest quality furniture and interior 
tops, walls, wainscoting and 


many other applications. applications. 
For samples and illustrative literature write 


PARKWOOD LAMINATES, INCORPORATED 
Water Street, Wakefield, Massachusetts 
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Bethel called John Zerbe report 
progress far. 


Report Career Booklet. 


John Zerbe reported that, after the 
McKean and Butler worked the 
manuscript, which .was 
worked the committee NLMA 
met Santa Barbara. The book- 
will placed the hands high 
school students that they can know 
what utilization forest products 
engineering consists of. The title will 
“Opportunities 


NLMA expects have full-time 
staff educational consultant Sep- 
tember. This person will devote most 
his time publicizing this mate- 
rial, and will cooperate with univer- 
sities curriculum development. Mr. 
chairman the NLMA Education 
member. 


Further discussion revealed that one 
booklet will published for both 
students and vocational counselors and 
that possibly folder for students will 
published later. 


1959 Technical Session. 


Chairman Bethel noted that the Di- 
vision has had technical sessions every 
three years so. The program for 
this year, said, entirely different 
from the one asked for last year 
Nicholas Poletika. Perhaps, said, 
next year can carry out the 
original plan for this meeting. 


The group voted have technical 
session 1959 for which the respon- 
Poletika and Dickinson. 


Report Formation the 
American Institute for Wood Engi- 


Chairman Bethel reported that 
constitution and by-laws were adopted 
the National Meeting for this new 
organization. was 
accepted for two-year period, the 
examined, modified, re- 
placed. The Institute will closely 
affliated with FPRS, and the Indus- 
connecting link between FPRS and 
AIWE. 


IV. Other Business. 


Further discussion was held 
means attracting students into for- 
est products technology. Dickin- 
son reported program the 
California, Several years ago, 
member brought the idea 
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bringing top science students 
high schools the campus work 
research projects under the direc- 
tion the faculty. Industries the 
area contributed $2,200, about $500 
each for four students. Letters were 
sent science advisors about 100 
high schools the area describing 
the program. Interested students filled 
out forms and submitted references. 
Students were considered the basis 
their interest. Projects submitted 
faculty members were evaluated, 
and the names acceptable students 
were given those the faculty who 
submitted approved projects. The 


faculty member then chose the stu- 
dent, and $500 was assigned the 
project. Mr. Dickinson suggested that 
the idea tried larger scale. 
Mr. Ellis informed the group that 
the Great Lakes Section has organ- 
ized Committee for Education made 
members from the educational 
institutions and from industry. 
suggested such committee each 
Section would good idea. The 
chairman was instructed bring 
the attention the Section officers the 
member working with the Section. 
The meeting was then adjourned. 


Have you seen the new 


6-FOOT BAND MILL 
ENTERPRISE? 


EASY OPERATE 


New Simple Strain 
Mechanism 


edges maintain 


Low-Friction 
Wheel Raise 


even more breeze with raise motor, 


furnished slight extra cost 


Right Left 
Hand Mill 


Can changed any time without new 


parts machining components 


All-Welded 
Steel Frame 


rigid cast iron equal 


thickness 


Anti-Friction Bearings 
Throughout 


Non-rotating Top Wheel Shaft. Heavy 


Timken Bearings inside upper wheel 


This the well-known Sinker-Davis 
mill, purchased 
Enterprise for the 
modern sawmill. 


Enterprise your source for 
completely-engineered saw- 
mills, and sawmill components 
—including Enterprise steel 
all-aluminum automatic 
carriages. 
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LOGGING 
DIVISION 


Bibliography Logging Literature 
Ready for Preliminary Review 


10:00 a.m., June 26, 1958 the Park 
Hotel, Madison, Wisconsin. 


Simmons, Chairman, North- 
eastern Forest Experiment Station, 
Upper Darby, Pa. 


Administrative matters. 


Election Officers. Chairman 
Simmons stated that felt ap- 


The meeting was called order propriate for the Division elect 


Presenting 


No. 955 Series 
THE FINEST, MOST COMPLETE LINE 
Press the button before you 
can think Jack Robinson the sash 
clamped, squared and pinned. All 
you drop sash and take them 
out; and you can’t fast enough 
keep with the machine. Setup 
clamp and Spotpinners done 
simultaneously power seconds; 
so, for the first time, you actually get 
the full production potential every 
hour the day. Just think how your 
costs will shrink! 


NOW fully automati 
push button 
clamping and pinning 


There are times and this one 
them when something much 
better comes along you realize your 
present equipment obsolete. 
Handy assembly equipment performs 
exceedingly well, will question 
only how few months will save you 


No. 950 Seri: 
back its moderate cost. Action called for. 


SASH CLAMPS 


can tell glance why these 
greatly outperform even 
last year’s model. The operators 
have obstacles—the work right 
below them for easy, fast reach. 
There’s more power than 
need, and it’s applied just right 
both directions. Change from size 
size done quickly, and power, 
you wish. Handy Power-master 
Clamps have what you need now. 


DOOR CLAMPS 
Big doors, little doors, shutter doors, over- 


head doors, hollowcore doors mat- 
ter the type size Handy has newly 
engineered the right one for your work. 


Manufacturing Company 


Chicago 25, 


2442 West Lawrence Avenue @ 
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new Chairman the near future. 
brief discussion indicated that those 
attendance felt Division Chairmen 
should hold that office for 
year period. The group voted that 
Simmons retain the chairmanship one 
more year. 


Chairman Simmons announced that 
would appoint committee 
nominate candidates for Division 
offices presented the 1959 
Annual Meeting. The same commit- 
tee will asked for recommenda- 
tion the tenure these 


Doyle moved that Prof. 
Grah, California, Berkeley, 
appointed Vice Chairman during the 
current year. The motion 
onded and carried unanimous 


Division Title. Chairman Sin- 
mons reported that during the 
meeting Division Chairmen was 
suggested that each Division 
changing its title from Subject 
Division Technical Division. The 
mend the Society Executive Board 
that the title the Division 
changed Technical Division 
Logging. 

Additions Division Technical 
Committee. The group agreed that 
selection Technical 
members should continue made 
geographic basis rather than 
subject matter interest. Accordingly, 
Chairman Simmons appointed Robert 
Olin Lewiston Idaho, David 
Turner Port Alberni, British Colum- 
bia, and Yale Weinstein Albuquer- 
que, New Mexico, represent the 
Committee the 
Western Canada, and Southwestern 
regions, respectively. Chairman Sim- 
mons summarized the duties the 
Technical Committee 
follows: 


Represent the Division their 
Section the Society, and 
with other local organizations such 
Loggers’ Congresses and Technical 
Committees the American Pulp- 
wood Associations. 


Answer inquiries the 
concerning logging. 


Prepare annual report de- 
velopments logging for publication 
the PRODUCTS JOURNAL. 


Develop program for the 
Annual Meeting. 


Review papers submitted for 
publication the JOURNAL. 
Projects. 


the 1957 Annual Meeting 
Buffalo, the Division decided 
pare classified bibliography 
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English literature logging. 
Chairman Simmons distributed and 
asked for comments review edi- 
has compiled. 

the discussion that followed, Di- 
members expressed the opinion 
educators, researchers, log- 
and others; the Oxford sys- 
Decimal Classification used 
the review edition should retained; 
aud the preface should ex- 
logging literature, 
including bibliography patents. 

Chairman stated that 
will distribute additional copies the 
present edition for technical review. 


Technical Session for the 1959 
Meeting. 


The group discussed possible themes 
for the 1959 session. was decided 
that the Program Committee should 
instructed seek papers covering 
broad field rather than attempt 
develop single theme. 

The meeting was adjourned. 


IV. Attendance. 


Those attending the meeting were: 
Simmons, Northeastern Forest 
Experiment Station; Anderson, 
State College; James Clark, 
Soderhamn Machine Mfg. Co.; Richard 
Connor, The Connor Lumber and 
Land Co.; Cothren, Southern 
Pine Assoc.; Doyle, Ottawa 
Forest Products Lab.; Emanuel Fritz, 
Foundation for American Resource 
Management; Walter Giles, Canadian 
Dept. Lands and Forests; Walter 
Henze, Consulting Forester; David 
Herrick, Carbondale Forest Re- 
search Center; John Lehman, Ten- 
nessee Valley Authority; Loiry, 
Soderhamn Machine Mfg. Co.; 
ton Mater, Mater Engineering; 
Robert Olin, Potlatch Forests, Inc.; 
Lionel Pease, Mill Equipment, Inc.; 
Don Post, Florida; David 
Turner, MacMillan and Bloedel Ltd.; 
Walter Warner, Builder Co.; 
Yale Weinstein, New Mexico Timber 
Co.; Herbert Winer, Yale For- 
estry School; John Young, Roch- 


The 
Lumber 
Manufacturing 
Division 
discussed 
dissemination 
results from 
the Research 
Questionnaire 
Sawmilling 


Field Research Questionnaire Com- 
pleted Lumber Manufac- 
turing 


Clearing House Committee 
Disseminate Results 


Milton Mater, Chairman, 
Mater Engineering, Corvallis, Ore. 


The meeting was called order 
Chairman Mater. Winer was ap- 
pointed temporary recording secretary. 
The minutes the 1957 meeting 
the Division Buffalo were read and 
accepted. 

Chairman Mater reported the 
monthly machinery and mechanical 
improvement questionnaire, designed 
promote knowledge current de- 
velopments sawmilling. The proj- 
ect may lead monthly column 
information the ForEsT PRODUCTS 
Mater said. 


Report Field Research 


Norman Bye gave this report. 
Fifty seven replies were received from 
about 175 recipients the question- 
naire. Mr. Bye’s subcommittee sorted 
out the areas research interest and 
prepared preliminary unabridged list 
suggestions, copies which were 
distributed. The subcommittee intends 
distribute the preliminary list 
suggested projects all those who re- 
plied the questionnaire; con- 
dense and reclassify the preliminary 
list into workable categories for use 
the Research Clearing House subcom- 
mittee; and continue solicit re- 
search questions that the list may 
kept date. 

Mater expressed the 
thanks the Division Mr. Bye and 
Mr. Compton for their continuing ef- 
forts the questionnaire project. 
then designated David Herrick 
chairman the Research Clearing 
House subcommittee. The functions 
the subcommittee will to: 


Distribute tentatively abridged 
research lists research institutions 
all types; determine which projects 
are being worked on; circulate all 
relevant information about work 
progress members and cooperators, 
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ACCURACY WHILE YOU 
CHECK MOISTURE! 


New Electronic Moisture 
Registers have first ‘‘built-in 
3-second, 
portable moisture tester. 


Now DIAL ACCURACY ASSURED, 
even under the extremes produc- 
tion-line use. With self-checking 
standard, Moisture Register’s new 
Model 5’s are checked and adjusted 
for calibration accuracy right 
the job—by any untrained operator. 
simply fits electrode standard. 
Then with new trimmer sets dial 
for perfect alignment. Gives calibra- 
tion adjustment the field. You get 
practical accuracy down 0%... 
spot tests for moisture 
wherever your product may be. 
Portable, light weight, battery oper- 
ated, new rugged construction with 
miniature tube. Factory-set your 
needs. 


For faster testing 


Hard and soft woods 

Peeled log finished product 

Lumber, cabinets, furniture, 
veneer, plywood 


SEND FOR NEW 
TECHNICAL DATA 
and information 
2-week free trial. 


Moisture Register Company, Dept. 
Box 910, Alhambra, California 

Please send data new Model 
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becoming clearing house for research 
information sawmilling; and em- 
phasize all these activities the im- 
portance contacts with foreign 
workers and organizations the field 
sawmilling research. 

Reorganization. 

Chairman Mater proposed revising 
and strengthening the Division 
redesignating the Steering Commit- 
tee the Division Technical Com- 
mittee, with officers including chair- 
man, vice-chairman, and secretary. The 
Committee would operate through its 
permanent subcommittees, including 
those concerned with: Field Research 


Questionnaire; Research Clearing 


House; Log Handling the Mill; Log 
Breakdown Within the Mill; Quality 
Control, Grading, and Standardiza- 
tion; and Lumber Handling. The re- 
organization proposal was adopted 
the group. Chairman Mater reported 
that action had yet been taken 
motion adopted the Buffalo meet- 
ing 1957 study the best method 
measuring lumber for quality con- 
trol purposes. 


New Officers. 


Milton Mater was nominated 
serve another year chairman. 
was re-elected acclamation. Her- 
bert Winer was elected the posi- 
Division Secretary. The post 


vice-chairman remained vacant. The 
meeting was adjourned. 


IV. Attendance. 


Those attending the meeting were: 
Norman Bye, Disston Div., 
Porter Co.; James Clark, Soder- 
hamn Machine Mfg. Co.; Richard 
Connor, Connor Lumber Land Co.; 
Virgil Cothren, Southern Pine 
Assoc.; Doyle, Ottawa Forest 
Products Lab.; Hereford Garland, 
Michigan College Mining Tech- 
nology; Nels Glesne, Casswood In- 
dustries, Inc.; David Herrick, Car- 
bondale Research Center; John 
Lehman, Tennessee Valley Authority; 
Loiry, Soderhamn Machine Mfg. 
Co.; James Lubkin, American 
Machine Foundry Co.; John 
Martin, Rambo; Jean Mater, 
Mater Engineering; Milton Mater, 
Mater Engineering; Olin, Pot- 
latch Forests Inc.; Lionel Pease, Mill 
Equipment Inc.; Don Post, 
Florida; Ritchie, Wm. Milne 
Sons, Ltd.; Chat Shanks, Chat 
Shanks; Fred Simmons, Northeastern 
Forest Experiment Station; Walter 
Warner, Ontanogan; Toole, 
Lake States Forest Exp. Sta.; Yale 
Weinstein, New Mexico Timber Co.; 
Winer, Yale Forestry School; 
Zerbe, NLMA. 


This revolutionary electronic machine 
clamp-type gluing 300%! 


The high-frequency electronic 
Union Roto-Gluer® boosts produc- 
tion and cuts costs for glued-up 
panels, panel-to-frame gluing and 
gluing. Thanks its high-speed 
pivot table action, actually 
performs clamp-type methods 
300%! with only one operator! 

Union Roto-Gluers provide smooth 
flat work without hand-clamping 


THE 
UNION TOOL CORPORATION 


WARSAW, INDIANA 


and sanding, improving quality and 
uniformity. Over-all costs are cut 
through reduction inventory and 
storage space. 

Features are: finger-tip control, one- 
man operation, automatic timing 
air-operated top cylinders, and op- 
tional back cylinders for edge gluing. 

For complete details this and 
other high-production woodworking 
machines, write for Bulletin HF-256 
and Form No. CLFW-10M. 


UNION-WALLACE-INDIANA 
MANUFACTURING GROUP 
DEVOTED PRODUCING 
THE HIGHEST QUALITY 
WOODWORKING MACHINES 


902 NORTH DETROIT STREET 


Professor Lloyd Appointed Chair- 
man Merchandising Division 


Pauley, Chairman, Weyer- 
haeuser Timber Co., Tacoma, 
Pauley and Vice-chairman George 
Olson, Allegretti opened the 
meeting the Division 8:30 a.m. 
July 25, 1958 Madison, 
Wisconsin. 
The first item the agenda was 
discussion relative the desirability 
having Merchandising Technical 
Session the next Annual Meeting 
San Francisco. The group unanimously 
voted hold such session. 
William Lloyd, Associate Profes- 
sor Forest Michigan State 
University, East Lansing, was 
nated Chairman for the coming year. 
Mr. Lloyd stated that would try 
arrange interesting program pa- 
pers for next year’s Annual 
and that would try direct more 
attention towards the Merchandising 
Division. 


Packaging Division Reorganize 
During 


Tegge, Chairman, Quarter- 
master Food and Container, 
Chicago, 

1958 National Meeting program. 

Although the Packaging Division 
did not offer separate technical ses- 
sion the 12th Annual Meeting, 
packaging topics were included the 
program. Cooperation the Wood 
Preservation Division and Lumber 
Manufacturing Division chairmen 
made possible present papers 
treated wood ammunition boxes and 
unitized lumber their respective 
sessions. 

Mr. Tegge noted that plans are be- 
ing made for technical session 
packaging the 13th Annual Meet- 
ing the Society San Francisco. 


Annual Review Themes Discussed 
Veneer and Plywood Division 


Butler, Chairman, Reichhold 
Chemicals Inc., Charlotte, C., 


The meeting was called order 
Chairman Butler. John Lutz acted 
recorder. The minutes the 1957 
meeting were read and unanimously 
accepted the membership. 


Annual Report. 


Chairman Butler opened the discus- 
sion observing that the Annual Re- 
ports often contain little new material 
and are rehash developments 
ported Dr. Bethel 
the possibility dividing the revicw 
into different fields. One year the 
view could discuss raw materials such 
veneer yield log grades. The fol- 
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lowing year might devoted mate- 
rial handling, the next year machin- 
ery, and forth. 

Dr. Alan Marra and Prof. Leney 
requested that the report continued 
annual basis covering the out- 
standing developments the year. 

Chairman Butler stated that pre- 
ferred have the Annual Report 
limited developments that are cur- 
rent. requested that members for- 
information they might have 
him 2370 Leafmore Drive, De- 
catur, Ga. 


II. 1959 National Meeting. 


The group voted unanimously 
hold technical session the San 
Francisco meeting. Chairman Butler 
reported that the keynote the 1959 
meeting will deal with the economic 
gain that can made from research. 

Topics for papers that were sug- 
gested were: Marketing aspects ply- 
wood made from West Coast hard- 
woods, the influence log grades 
processing costs, and the 
between typical hardwood 
wood plywood plants. 

the request Chairman Butler, 
Prof. Lawrence Leney described some 
study veneer cutting. 

Members who have knowledge 
qualified speakers topics for the 
meeting were requested forward this 
information John Lutz, For- 
Products Laboratory, Madison 

is. 


VENEER AND PLYWOOD DIVISION 


MERCHANDISING DIVISION 


QUALITY CONTROL DIVISION 


Attendance. 


Those who attended the meeting 
were: Lawrence Leney, Missouri; 


Mosaic Corp., Winchester, Poin- 
sett Lumber and Mfgr. Co.; 
Brown, The Dow Chemical Co.; Alan 
Sliker, Mich. State U.; Moore, 
Ash, Monsanto Chemical Co.; Mc- 
Kenna, Monsanto Chemical Co.; 
Long, Monsanto Chemical Co.; 
Roberts, The Celotex Corp.; Locher, 
United Wood Corp.; Henze, 
Consulting Forester; Armin Elmen- 
dorf, Elmendorf Research Inc.; 
Marra, Michigan; Don Brouse, 
Klein, Reichhold Chemicals, Inc.; 
Ripley, Douglas Fir Plywood 
Assn.; Batey, Jr., Douglas Fir 
Plywood Assn.; John Butler, Reich- 
hold Chemicals Inc.; and John Lutz, 
Forest Products Laboratory. 


Wood Composition Board Division 
Holds Lengthy Discussion 1959 
Program Plans 


James Roberts, Chairman, The 
Celotex Corp., Des Plaines, 

Chairman Roberts opened the meet- 
ing stating that the steering com- 
mittee would like discussion the 
effectiveness the program devel- 
oped for the 1958 meeting. The com- 
mittee was interested knowing 
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was what the members wanted, 
was effective, what should done 
future meetings far program 
was concerned, and what subjects 
should covered. 


Discussion Technical Session 
Forms and Content. 


During the discussion was pointed 
out that the exchange pro’s and 
con’s during the discussion period 
was more important than the previ- 
ously prepared introductions. was 
suggested that the opening introduc- 
tions eliminated the panel 
discussions. 


Dr. George Marra pointed out that 
the lack effective microphone for 
speakers from the audience seriously 
hampered participation. Chairman Rob- 
erts felt that more discussion sales 
problems was needed. 


was emphasized that questions 
for discussion panel should exam- 
ined before the meeting, and those re- 
quiring evasive answer divul- 
trade secret culled. 


The group voted hold 
discussion-type panel the next an- 
nual meeting. was suggested that 
questions published the 
NAL prior the meeting stimulate 
thinking ahead the session proper. 
Mr. Noble said felt greater empha- 
sis should placed customer wants 
and needs, rather than what industry 
makes and wants the user adopt. 
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Brownsville, Oregon, truckloads 
green Douglas fir shavings are convert- 
into six carloads high-quality par- 
ticle board weekly operation de- 
scribed “automation practice.” The 
Brownsville Particleboard and Associat- 
Products, Inc., plant completes the 
entire process with two 9-man crews and 
only two manual handling chores. 
HEIL Dryer reduces moisture content 
the material about six percent. 


Fast, Uniform Drying Wood Products 


Your wood chips, flakes, shavings sawdust can dried 
uniformly matter seconds HEIL Dryer then 
pressed into high-quality board. 

The dryer uses flow hot air carry material through 
the three-pass drum. Small particles move through quickly 
heavier particles with more moisture content move slower. 
Both heavy and light materials are dried uniformly. 

Compound showering flights drying drums eliminate 
surging keep particles flowing the hot air stream. 


The Arnold Dryer Co., subsidiary 


HEIL co. 


3000 Montana Street, Milwaukee Wisconsin 
Write, wire call for further information. 


TECO 
RESEARCH AND 
DEVELOPMENT FIELDS 
Particle Board 
Gluing and Laminating 
Ultrasonic Testing 


RESEARCH...NOW 
for Future Production, 


New Markets, Increased Profits 
Chemical Utilization 


Mechanical Utilization 
Product Development 
Wood Chemistry 
Market Surveys 
Quality Control 
Product Specification 
Engineering and Testing 
Construction Components 
Paints, Stains, and Finishes 
Pulping 
Consultation 
SPECIAL SERVICES 
Short Course Gluing 
and Adhesives 
Particle Board Manufacture 
School 
Training Programs 
Troubleshooting 


Seasoning and Treating 
§ 


The technical data you need shape the future operations 
and markets for your business are available through group 
and individually sponsored research projects the wood 
products research laboratory Timber Engineering 
Company. 

The dedicated purpose the TECO Laboratory 
aid lumber manufacturers and wood product users increase 
the use wood through product development and improve- 
ment. variety means this end are provided the 
research facilities and specialized technical staff the wood 
industries’ laboratory. 


Waste Utilization Processes 
Particle Board Development 
Projects that Can Components 
Shape 
Quality Uniformity and Identification Particle Board 


Typical Group 


Product Research TIMBER ENGINEERING COMPANY 
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WOOD DRYING DIVISION 


was stated that eastern members 
the Society should requested 
present papers the next meeting. 
Mr. Koellisch suggested that one ses- 
sion should deal with problems in- 
terest producers and one with prob- 
lems users. During the discussion, 
substantial interest was shown dis- 
cussing sales and markets. 

Mr. Patronsky suggested that 
next year the Division not present any 
papers that deal with older devolop- 
ments. The group voted hold two 
sessions and Division meeting the 
1959 National Meeting. 


Standards. 


Mr. Patronsky reported that the As- 
sociation Particle Board Producers 
was trying develop standards along 
with many other things vital 
industry. felt that profound dis- 
cussion standards and what stand- 
should cover would beneficial. 
Mr. Dale Turner stated that good 
deal values standards are en- 
tirely useless the customer. 

The meeting was adjourned 12:00 
noon. 


Sponsorship Technical Motion 
Picture Being Investigated 
Wood Drying Division 
Stephen Preston, Chairman, 


University Michigan, Ann Arbor, 
Mich, 


Continued success the Division’s 
Rietz. The digest 2-page conden- 
sation published article talk 
the field seasoning. Subjects include 
lished procedures, results applied 
kiln club members, and 
explanations more advanced 
search. The Digest issued monthly 
and 2,500 copies are distributed 
through wood drying organizations. 

Mr. Rietz requested additional pa- 
pers the drying wood for in- 
the Digest series and of- 
distribute copies additional 
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WOOD FINISHING DIVISION 


members through existing clubs 
new groups. 


II. Report Conference Funda- 
mental Research Drying Wood. 


Youngs summarized the con- 
ference that was held Oct., 1957 
the Forest Products Laboratory 
Madison. Forty persons engaged 
drying wood and other agricultural 
products participated. was agreed 
that present fundamental knowledge 
wood drying inadequate and 
more basic research needed. was 
recommended that the following fields 
given top priority future drying 
research. 

Anatomical structures affecting 
the permeability wood. Mecha- 
nisms influencing the moving, hold- 
ing, water wood. Determina- 
tions the stress-strain relationships 
within wood. Stress-strain failures 
related drying conditions, time, 
and micro-structure wood. Trans- 
fer heat and mass during drying. 
Chemical methods drying. Use 
unconventional sources energy. 


vealed the opinion that basic drying 
principles are similar for many agri- 
cultural crops and products, and that 
wood drying researchers should keep 
informed new developments 
these related fields that might ap- 
plicable the drying wood. Im- 
proved kiln techniques and methods 
must also continue developed. 


Technical Movie Wood 
Drying. 


Harold Gatslick, College 
Forestry, proposed that the Wood- 
Drying Division sponsor preparation 
technical movie wood drying. 
showed short color film made 
Dr. Harlow the shrinkage 
wood using time-lapse photography 
technique. For comparison, German 
film shrinkage using the animated- 
diagram technique was also shown. 


Dr. Gatslick stated that the College 
Forestry Syracuse was equipped 
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make time-lapse movie the en- 
tire sequence drying wood. 
22-minute film would require about 
two years make and cost about 
$10,000. pointed out the film 
would helpful teaching wood 
technology. Other uses, such for 
dry kiln club meetings and manage- 
ment conferences, were brought out 
the discussion. Prints would cost $30 
for black and white, $64 for colored, 
and nominal rental fees could 
charged for single use. 


Ways and means financing the 
film were discussed. 
ties were: direct support dry 
kiln clubs and seasoning associations; 
subscriptions from firms the 
lumber producing, wood drying, and 
woodworking fields; and grant 
from educational research 
foundation. 


The Division voted accept the 
production technical film wood 
subcommittee for this purpose with 
Dr. Gatslick 


IV. 1959 Technical Program. 


The Division plans have Tech- 
nical session the 1959 annual meet- 
ing and discussed the possibility 
joint technical session with the Lum- 
ber Manufacturing Division. 


Forty-seven members and other in- 


terested persons attended the meeting. 
The meeting was then adjourned. 


Wood Finishing Division Plans 
Sessions 1959 Meeting 


Thomas, Chairman, Sherwin- 
Williams Co., Chicago, 


The meeting was called order 
the Forest Products Laboratory 
Wednesday morning, June 25, 
Chairman Thomas. 


New Officers. 


The group voted that Lubeck 
and Laughnan recommended 
for approval the Executive Board 
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NEWMAN 
M-68 
DIRECT MOTOR ORIVE 


Cascades Plywood 
Corporation 


Manufacturers Douglas fir ply- 
wood and Lebanite (smooth-two- 


sides hardboard) 


General office: Public Service Building, 


Portland, Oregon 


interchangeable. The M-68 DMD extreme- 
close coupled insure ACCURATE SIZING 


Plant at: Lebanon, Oregon 


PENTAchlorophenol 
PRESERVATIVES 


Most satisfactory and permanent all wood 
preservatives against decay, fungi, termites and 
other wood boring insects. 


TECHNICAL COUNSEL 


full staff specialists with years experience 
and complete laboratory facilities, ready assist 
every way. 


ENGINEERING SERVICE 


experienced engineering department help 
planning, designing and installing new 
pressure-treating plants; modernizing old plants; 
selecting meet your specific needs. 


NOXTANE SAP STAIN CONTROL 


Most effective, safe and economical treatment 
made for protection against sap stain fungi 

Leaves wood bright and clear. Quick 
dustless, non-irritating. Won’t damage metal 


equipment. 


EQUIPMENT 


Exclusive national sales agents for 
Efurd Machine Welding Com- 
any, builders Hurricane 
ebarkers, Peelers, Framers, 
Incisors, Trams, etc. 


WOODTOX Penta Preservative and 
Water Repellent 


Aclear, clean, non-staining treatment combining 
advantages Penta plus resistance against 
swelling, warping, and other moisture 
damage. Meets and Western Pine 


Whatever your problem the protection and preser- 
vation forest products, this where you can 
always get the right answers quick! Write phone. 


WOOD TREATING CHEMICALS CO. 


5137 Southwest Avenue St. Lovis 10, Missouri 
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NEWMAN MACHINE INC. 
Greensboro Morth Carolina 


WOOD MACHINING DIVISION 


Chairman and Vice-Chairman, respec- 
tively, the Wood Finishing Division. 
The members the Division ex- 
pressed their appreciation for the fine 
job that Mr. Thomas did during his 
tenure office. was felt that his 
efforts had strengthened the Division 
and produced one the finest sessions 
(1958) that the Division has held. 


II. Reorganization. 


The group expressed the thought 
that the membership should divided 
into sub-groups. Sub-committees con- 
templated for the future are: educa- 
tion; interior finishing materials; ex- 
terior finishing materials; processing 
equipment and techniques; testing 
methods; and foreign developments. 


III. 1959 Program. 


The group voted hold two ses- 
sions the 1959 meeting San Fran- 
cisco. was proposed that the sessions 
panels, with each 
speaker giving brief introduction 
the subject and then allowing ques- 
tions from The two sessions 
suggested and their possible topics are: 


New Processing Methods 


Sanding; catalized spraying; airless 
spraying; flow coating; electrostatic 
spraying; steam spraying; dipping; 
tumbling; and roll coating. 


New Finishing Materials 


Polyesters; 
clears; epoxy solutions; and exterior 
emulsion. 


IV. Attendance. 


Those attending the meeting were: 
Thomas, Sherwin-Williams Co.; 
Lubeck, Hammond Organ Co.; 
DeVilbiss; Paul Leary, Wolverine 
Finishes Corp.; Martin, Co.; 
Gilliam, Sherwin-Williams; 
Rush, Sherwin-Williams Co.; 
Orville Lerch, Sherwin-Williams 
Co.; Joseph Urbanek, Res. 
Dev. Center; Chas. Baker, Sherwin- 


Williams Co.; Bogan, Fed. 
Prison Industries; McGill, 
American Cyanamid; Laughnan, 
Forest Products Lab.; Glenn 
Bruneau, Michigan; George 
Meyers, Roddis Plywood Corp.; 
Campbell, Wilco Machine Works; 
Alex Andreoni, The Glidden Co.; 
Boddorff, Hercules Powder Co.; 
Kurt Sense, Behr-Manning; Har- 
vey Bennett, Behr-Manning; Robert 
Taub, Sherwin-Williams; Saba, 
State College; Larrick, Sr., 
Solana Cedar Milling Co.; 
McClements, Carr, Adams Col- 
lier Co. 


Fire Retardant Treatments 
Topic 1959 Wood 
Preservation Session 


Walters, Chairman, Univer- 
sity Illinois, Urbana, 


1959 Technical Session. 

The group voted hold half-day 
session the 1959 meeting San 
Francisco. general was agreed 
that papers presented next year should 
fewer and shorter allow more 
time for discussion. more than 
four papers should presented, and 
the authors should held schedule. 
developments” should 
worked into the program. Possible 
topics suggested were: 


Limitations imposed building 
codes use wood structural com- 
ponents. The comparison insur- 
ance rates wood structures with 
those structures built noncom- 
bustible materials. Why wood 
structures carry such high rate? What 
the basis for classifying all wood 
(treated and untreated) the same 


panel discussion was suggested 
one means presenting informa- 
tion wood treated with fire retard- 
ants. New developments the use 
treated wood structural components 
buildings. Any new developments 
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WOOD PRESERVATION DIVISION 


use fire-retardant treated wood 
marine structures. 


The use fire-retardant treat- 
ments for board materials (insulating, 
hardboard, particle board, plywood). 
report inspection data col- 
lected pest-control operators and 
filed with one the California state 
agencies. These reports are required 
the State California condition 
control operator, including condition 
house with respect decay and in- 
sect attack. 


Other topics suggested for future 
meetings were: increasing the markets 
for wood building construction 
through treatment, and the possibili- 
ties using treated wood furniture, 
particularly for outdoor types. 


New Officers. 


The group voted that Walters 
the Executive Board for approval 
chairman and vice-chairman for 1959. 


STOP INSECT BITES! 


TICKS-OFF repels, 
Chiggers, Ticks, Mos- 
quitoes, Black Flies, 
etc. few seconds 
spray protects all day. 
Contains basic repel- 
lents proved best 
and State For- 
estry and Wildlife 
Services, loggers, etc. 
Harmless humans. 
America’s top spray-on 


MINE SAFETY APPLIANCES CO. 
Branches Everywhere 
Home Office: Pittsburgh, Pa. 


MSO REPELS FLIES, TICKS, GHATS 


* 
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Simpson Forests Are Promote CONSERVATION 


Being Farmed for Through PRESERVATION 
Quality Products and 


Stable Communities 


Washington and Oregon 
Products 


SIMPSON LOGGING 


COMPANY TEXAS CREOSOTING 
SHELTON, WASHINGTON COMPANY 


Orange, Texas 


POWER FEED FACER 


Asking! 
with the Tou Yours for the 


WABASH 
CATALOG 158 
the 
most complete 


line 

Hydraulic 


Presses. 
The 
Finest Line 


Designed for the basic 


the varying thicknesses lumber these sensitive rub- 
give the FACER the 


Send for Your Copy! 
WABASH METAL PRODUCTS CO. 
1504 Morris St. 

WABASH, INDIANA 


Makers Wabash Heated and 
Cooled Platens. 
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The 


for everything kiln that modern engineering 
principles Kiln design experience can provide... 


High Velocity Uniform Air Circulation 
FAST, UNIFORM DRYING 
Accurate Control 
Up-to-Date Engineering 


Latest Design 


Reliability 


SATISFACTION 


Economy 


Write .or call today for additional information free estimate. 


730 SO. THIRD ST. P.O. BOX 2834 


MEMPHIS TENNESSEE 
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FOR SANDING 
60° 
Sands, 

and 
paneis, particle and 

hardboard, veneers, 
plastics. 


qq 


The big, new, wide Flex-Drum works brand 
new sanding principle. There nothing like it. 
the drum rotates, wipes hundreds leaves 
coated abrasive cloth across the work surface—pro- 
duces resilient abrasive action that will not cut 
through the most sensitive surface, regardless 
high low spots. 


Rough-sands polishes with equal ease. Imparts 
the smoothest finishes obtainable. Will not load. 


Nothing like its spaced-leaf, single unit design. 
Leaves parting lines, wears uniformly. Sands 
without flat-grinding. 

Simple operation!!! Amazingly low-cost, high 
production. 


Another product 
Merit research origi- 
nators the famous 
Sand-O-Flex and Grind- 
O-Flex Wheels 
for working smaller 
contoured surfaces. 


Write today for free illustrated literature. 


merit products inc. 


3691 LENAWEE AVE., LOS ANGELES 16, CALIFORNIA. 


124-A 


Made 
High-Frequency bonding 
low cost forms 


Tell your 
we'll solve your specifications. 
manufacture unusual 
plywood shapes for applications 
ranging from church pews 
skis table legs torpedo 
cradles. Our high-frequency 
presses mass-produce curved parts 
fast and lower cost than 
other methods, and with greater 
stability. have over 200 
stock dies available for stock 


1615 Avenue, N.W., Grand Rapids Michigan 


NOW! Take the 


TWO NEW INSTRUMENTS, precision angle indicator and horizontal opening 
indicator, eliminate ‘‘rule methods for setting the angle the 
knife and the opening between knife edge and nosebar veneer 


lathe slicer. 

INCE introducing these new tools for precision cutting veneers 

January, they have been ordered and put into use both soft- 
wood and hardwood veneer plants every section the U.S. and 
Canada from British Columbia South Carolina, from California 
Ontario. 
recent meeting one producer observed, doesn't make 
difference how experienced the operator, there comes time when 
gets into trouble for some reason and just can't 
back. has some standards such these instruments, they would 
help him correct his 
With these instruments, even novice can make accurate adjustments 
lathe slicer and cut good veneer consistently. 


For literature and prices write: 


WISCONSIN FOUNDRY 
MACHINE COMPANY 


623 Main ST. Madison, Wis 
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Directory, FPRS Officers and Committees 


HARRAR 


EASON 


ITH MEMBERSHIP over 3500 

persons this Yearbook issue 
goes press, the national work 
EPRS administered elected 
Executive Board comprised four 
officers and six regional board mem- 
bers. The sectional, regional, and com- 
mittee work governed more than 
300 persons. 


Executive Officers 
Eason, Nickey Brothers, 


2700 Summer Ave., Memphis 12, 


Tenn. 
President-Elect—E. Harrar, School 
Forestry, Duke University, Durham, 
Vice-President—R. Berry, Scott Lum- 
ber Co., Inc., Burney, Calif. 
Past-President—F. Kaufert, Institute 
Agriculture, School Forestry, Univer- 
sity Minnesota, St. Paul Minn. 
Executive Secretary—F. Rovsek, Forest 
Products Research Society, P.O. Box 2010, 
University Station, Madison Wis. 


Regional Board Members 


North-Central—J. Allegretti, Masonite 
Corporation, 111 West Washington Street, 
Chicago, 

Southwest—F. Dickinson, Forest Prod- 
ucts Laboratory, 1301 South 46th Street, 
Richmond Calif. 

Southeast—W. Irwin, Poinsett Lum- 
ber Mfg. Co., Pickens, 

Saunders, 
Brothers, Westbrook. Me. 

Northwest—T. Veazey, Jr., The Ana- 
conda Co., East Quartz St., Butte, Mont. 

South-Central—W. Warner, Southern 
Lumber Co., P.O. Box 510, Warren, Ark. 


Saunders 


Section Officers 
CAROLINAS—CHESAPEAKE 


Chairman—James Bethel, North Caro- 
lina State College, Raleigh, 
Reid; Univer- 
sity West Virginia, School Forestry, 
Morgantown, 
Taras, 
Southeastern Forest Exp. School 
Forestry, State College, Raleigh, 

Trustee—Rowland Garratt, Timber Engi- 
neering Co., 4812 Minnesota Ave., NE, 
Washington, 

Trustee—Joseph Shuman, Darlington Ve- 
neer Co., Darlington, 

Membership Chairman—T. Johnson, 
Chemicals, Inc., Box 3715, 
Charlotte 


EASTERN CANADIAN 


Chairman—G. Billington, Moore Dry 
Kiln Co., Ltd., Box 707, Brampton, 
Ont., Canada 

Vice-Chairman Secretary—R. De- 
Grace, Canadian Institute Timber Con- 
struction, 140 Wellington St., Ottawa, Ont., 
Canada 


2nd Vice-Chairman—Clayton Allgeier, 
Dominion Electrohome 
Kitchener, Ont., Canada 


Treasurer—J. Doyle, Forest Products 
Laboratories Canada, Ottawa, Ont., 
Canada 


Past Chairman—E. Thompson, Can- 
ada Creosoting Co., 1400 Metcalfe St., 
Montreal Q., Canada 

Trustee—G. Bell, Sec.-Mgr., Canadian 
Lumbermens Assn., Goulbourn Ave., 
Ottawa, Ont., Canada 


Trustee—Maurice Gerin, Mgr., The 
Quebec Lumber Mfrs. Assn., Box 
U.T., Quebec Q., Canada 


Membership Chairman—J. David Irwin, 
Asst. Prof., University New Brunswick, 
Fredericton, B., Canada 

Trustee—H. Knight, Sec.-Treas., The 
Knight Mfg. Lbr. Co., Edwin St., Mea- 
ford, Ont., Canada 

Trustee—J. Howard Langstaff, Mon- 
santo Canada, Ltd., 425 St. Patrick St., 
Ville LaSalle, Canada 

Trustee—R. Millar, International Ply- 
woods, Gatineau, Q., Canada 

Trustee—Philippe LeSage, 4427 Mel- 
rose Ave., Montreal 28, Q., Canada 


Chairman—Gus Jacobson, Pres., Soder- 
hamn Machine Mfg. Co., Talladega, Ala. 

Vice-Chairman—Dr. John Hill, Alabama 
Polytechnic Institute, Auburn, Ala. 

Peter, Athens— 
Macon Research Center, School Forestry, 
University Georgia, Athens, Ga. 

Trustee—Bruce Anderson, 3630 Peach- 
tree Rd., Atlanta, N.E., Ga. 

Trustee—D. McConnell, Pres., Coosa 
Charcoal Co., 2809 Central Ave., Birming- 
ham Ala. 
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ALLEGRETTI 


Trustee—Raymond Osborne, 2174 
Brook Valley Lane N.E., Atlanta Ga. 


Trustee—Ben Turner, Asst. Secy. 
Treas., Cordele Sash, Door Lumber Co., 
Cordele, Ga. 


GREAT LAKES 


Chairman—Fred Atkinson, 749 Fourth 
St., N.W., Grand Rapids, Mich. 

Vice-Chairman—S. Tamminga, 
V.P., Hekman Furniture Co., 1400 Bu- 
chanan Ave., SW, Grand Rapids Mich. 

2nd Vice-Chairman and Membership 
Chairman—E. Brooks Applegate, Travis— 
Applegate Co., 714 Building Loan Bldg., 
Grand Rapids Mich. 

Secretary—Norman Franz, Assoc. 
Prof., University Michigan, 3311 Dale 
View Dr., Ann Arbor, Mich. 

Treasurer—James Witty, Herman Mil- 
ler Furniture Co., Zeeland, Mich. 

Trustee—Hereford Garland, Mich. Col- 
lege Mining Tech., Houghton, Mich. 

Trustee—Wayne Hutchins, Research 
Dept., American Seating Co., Grand Rapids, 
Mich. 

Trustee—G. Garlick, Dir. Res., 
Protection Products Mfg. Co., Box 747, 
Kalamazoo 99, Mich. 

Trustee—Alexis Panshin, Head, Dept. 
Forest Products, Michigan State Uni- 
versity, B-4 South Campus, East Lansing, 
Mich. 

Preston, University 
Michigan, Ann Arbor, Mich. 


INLAND EMPIRE 


Chairman—Ross McNett, President, 
Biles—Colman, Inc., Omak, Wash. 

Vice-Chairman—C. Kreider, Asst. 
Inc., Bend, Ore. 

Secretary-Treasurer—John Howe, Uni- 
versity Idaho, Moscow, Ida. 

Past Chairman—Herbert McKean, Pot- 
latch Forests, Inc., Lewiston, Ida. 

Trustee—Melvin Knudson, Neils 
Lumber Co., Libby, Mont. 

Trustee—Lawrence O'Neil, Forest 
Products Co., Kalispell, Mont. 

Trustee Membership Chairman—Owen 
Sawyer, Peshastin Lumber Box Com- 
pany, Peshastin, Wash. 
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ALL NEW 
ALL PURPOSE 


PREDETERMINING REMOTE CONTROL 


ELECTRONIC SETWORKS 
FOR RIDERLESS SAWMILL CARRIAGES 
JOB ENGINEERED 

FEWER WIRES 
FEWER CIRCUITS 
LESS PARTS 

LOWER COST 
GREATER ACCURACY 


engi- 
neers, the same 
engineering team 
that pioneered the 
first riderless car- 
riage, now brings 
you another first 
through the mira- 
cle modern 
electronics 
the amazing new 
Select-O-Matic 
works that 
simplified that any 
millwright 
maintenance man 
can service it, yet 
outperforms any 
previous models 
in accuracy, speed 
and reliability. 

The Select-O- 
Matic the result 
over three 
years scientific 
research and de- 
velopment both 
here and Can- 
ada. has been 
subjected ex- 
haustive tests 
factory and field 
and has proven to 
extremely ac- 
curate. All com- 
ponent parts were 
carefully tested 
and chosen for 
maximum life with 
the minimum being two years and the average con- 
siderably longer. 

The simplicity Select-O-Matic allows the same 
basic electronic system used auto- 
mate any type sawmill equipment requiring re- 
mote the machine the operator. Thus 
installing Select-O-Matics for carriages, edgers, 
resaws, trimmers, etc., you benefit even more 
through standardization of spare parts and simpler 
maintenance for service personnel. Select-O-Matics 
available models and sizes for all types 
mills, and addition all previous standard electric 
models are course still available. 

For everything necessary for the complete remote 
control of any machine, 


WRITE, WIRE PHONE FOR DETAILED 
INFORMATION AND PRICE QUOTATIONS 


Sel-Set Model PSEE-8-LBSD 
with special backstand dial. 
Push-button and infinite 
electronic setwork. 


New Electronic Carriage Unit 
(Brain Box) 


290 Moyer Lane, P.O. Box 1035, Salem, Ore. 


EMpire 


The Wheland Company, Chattanooga, Ten- 
nessee, new exclusive distributor and factory 
branch for the Southern Lumber Industry. 

Available Canada through Elworthy Co., 
Licensed Manufacturers, Vancouver, B.C. 
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MORTISING 


the easy 


Haller-Maka 


REVOLUTIONARY APPROACH 
MORTISING THE WIDEST 
RIETY HOLES. 


EASY CHIP REMOVAL 


CLEAN SHARP CORNERS 
PRACTICALLY FLAT BOTTOM 


AVAILABLE SINGLE STATION 
MULTIPLE HEAD MODELS. 


MANY_ TERRITORIES NOW 
AVAILABLE FOR DEALERS INTER- 
SOMETHING REALLY 


HALLER INC. 


DEPT. 684 ANN ARBOR RD. 
PLYMOUTH MICHIGAN 


WITH THE DELMHORST KIL-MO-TROL 


The kiln keeps operating 


You stay outside and measure moisture con- 


tent lumber 
while drying 


used production 
the kiln! 


SAVES HEAT—No overdrying, kiln shut down 
the moment lumber dry. 


SAVES TIME—No 
sample boards. 


enter kiln weigh 


SAVES LUMBER—Eliminates sample boards, 
tests made directly production lumber. 


For complete inform 


ation KIL-MO-TROL 


and other moisture problems, write to: 


Delmhorst Instrument Co. 


619 
BOONTON, 


Manufacturers Moisture 


dar Street 
NEW JERSEY 


Testing Equipment Since 1935 
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JACOBSON 


BETHEL 


Trustee—Syman Zachary, Browns Tie 
Lumber Co., McCall, Ida. 


MID-SOUTH 


Chairman—V Cothren, Southern 
Pine Association, P.O. Box 1170, New 
Orleans La. 

Vice-Chairman—Tom Orth, Kirby Lum- 
ber Corp., Kirby Building, 911 Main St., 
Houston, Texas 

Secretary-Treasurer—Dr. Wm. Hop- 
kins, School Forestry, Louisiana State 
University, University Station, Baton Rouge, 
La. 

Trustee—Craig Campbell, Forest Prod- 
ucts Division, Olin Mathieson Chemical 
Corp., Box 488, West Monroe, La. 

Trustee—Arnie Kemp, Head, Depart- 
ment Forestry, Stephen Austin State Col- 
lege, Nacogdoches, Texas 

Trustee—John Lehman, TVA Forestry 
Norris, Tenn. 

Trustee—E. Ogran, Box 123, 
Hope, Ark. 

Trustee—B. Stevens, Jr.; Richton Tie 
Timber Co., Richton, Miss. 

Membership Chairman—Mark Lehr- 
bas, Southern Forest Exp. Station, 2026 St. 
Charles Ave., New Orleans, La. 


State Membership Chairmen 


Harry Russell, Russell Dry Kiln 
Co., Box 124, Fordyce, Ark. 

Dr. Arne Kemp, Dept. Forestry, 
Stephen Austin State College, Nacog- 
doches, Texas 

Odie Fitzgerald, Dept. Forestry, 
Louisiana Polytechnic Institute, Ruston, La. 

John Lehman, TVA Forestry Building, 
Norris, Tenn. 

Stevens, Jr., Richton Tie Timber 
Co., Richton, Miss. 


MIDWEST 


Chairman—Dwight Bensend, Depart- 
Forestry, State College, Ames, 
owa 

Vice-Chairman—W illiam Kluender, 
Railway System, 400 West Madison St., 
Chicago Ill. 

Secretary—Harvey Gill, Jr., Carr, 
Adams Collier Co., Dubuque, Iowa 

Treasurer—Robert Archambeault, 1306 
Schriber, Joliet, 

Trustee—J. Allegretti, Masonite 
111 Washington St., Chicago 

Trustee—Gustave Barshefsky, 5315 North 
Bernard St., Chicago 25, 

patrick Lumber Co., 5001 University Ave., 
Madison Wis. 

cago, 

Trustee—T. Walter Noble, Decar Plas- 
Corp., University Ave., Middleton, Wis. 
Walters, Illinois 
Exper. Station, 219 Mumford 
Urbana, 


NORTHEAST 


Chairman—Eric Anderson, New York 
State College Forestry, Syracuse, New 
York 


Vice-Chairman—J. Allan Hauter, Allan 
Products Co., Oradell, 


Secretary-Treasurer—Ben Jayne, Yale 
University, School Forestry, New Haven 
11, Conn. 


Trustee—Jack Batson, Kittinger 
Co., Buffalo, 


Trustee—William Delmhorst, Delm- 
horst Instrument Co., 607 Cedar St., Boon- 
ton, 


Trustee—Paul Graham, 


ing Consultant, Box 105, Newfane, Vt. 

Trustee—Charles Lockard, Research 
Branch, Forest Service, USDA, Washing- 

Trustee—Newell Norton, Department 
Forestry, Pennsylvania State University, 
University Park, Penn. 

Trustee—Frank Parrish, 
Wakefield Co., Central St., Gardner, Mass. 


DUO-FAST AIR TACKERS 


Fast, efficient tack- 
ers for production work. 
various models. 


DUO-FAST HAMMER TACKERS 


Fastest, manual tacking meth- 
od. various models. 


NEW! GUN 


Sensational new tool drives 
brads 1” and 114%” long, into 
the hardest materials, at 40 
to 80 pounds air pressure. 
Remarkably light, easily- 
handled, and recoil-free. You 
just flick the trigger: air does 
the rest. 
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DUO-FAST AIR PLIER 


Light, easily portable air-driv- 
staplers. various models. 


DUO-FAST STRIKE TACKERS 


Two-hand tackers tor accurate 
lacement staples. var- 
ous models. 


HENRY CRANDALL 


Trustee—Donald Pierce, Maine Skewer 
Dowel Corp., Farmington, Me. 

Membership Chairman—Robert Gill, 
Peter Cooper Corporation, Gowanda, 

Chairman, Education 
liam Nearn, Pennsylvania State Univer- 
sity, University Park, Penn. 

Publications Coordinator—Richard 
West, College Agriculture, Rutgers Uni- 
versity, New Brunswick, 


NORTHERN CALIFORNIA 


Chairman—Robert Kuhn, 264 Gerry 
Court, Walnut Creek, Calif. 


McNETT 


for the WOODWORKING 


INDUSTRY 


DUO-FAST GUN TACKERS 


Great all-purpose hand tackers. 
various models. 


DUO-FAST BENCH MODELS 


Air-operated staplers tack- 
ers designed for bench-mount- 
ing. single multiple 
units. various models 


Your Service... 


Duo-Fast offers complete line Staplers, 
Tackers, and Staples—a Free Service Guarantee 
sales and service offices help you 
with your fastening problems. 


Write for complete Duo-Fast Story. 


CORPORA 


3700 River Road 


FRANKLIN PARK, ILLINOIS 
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ENGINEERED, DESIGNED AND 
MANUFACTURED. 


500 SQ. AND UP. 


FLAKEBOARD, SHAVINGS BOARD, 
SPLINTERBOARD COMBINATIONS. 


FULLY AUTOMATIC OPERATION 
AND QUALITY 


Waste 


SILOS, LIVE BOTTOM BINS, FOR STORAGE, 
METERING, AND HANDLING BARK, 


CHIPS, HOGGED FUEL, COAL, CHEMICALS, 


INC. 


RICHMOND 26, VA. 


ETC. 


MILLER HOFFT, 


BOX 8718 


Use Every Scrap Every Log--- 
SUMNER VENEER CHIPPERS 


CHECK THESE FEATURES: 


—Controlled Feedworks—The heart the 
Veneer Chipper 


—Horizontal in-feed belt conveying system 
and anvil easily accessible 
—Overhead bottom discharge optional 


spout opening 


you have waste veneer, write, 
wire phone SUMNER, one 
our distributors listed for in- 
formation how SUMNER 
Veneer Chipper can make you 
money. 


Orton Endless Bed Surfacers 


“Proved Performance” 


ORTON D-1, CABINET, ENDLESS BED SINGLE 
SURFACER 
SIZES: 30x8-in., 36x8-in. 


offer ORTON equipment for 
HEAVY DUTY SURFACING 
CABINET FINISH SURFACING 
GANG STRAIGHT EDGE RIPPING 


(All with ORTON Traveling Bed Feed) 
ORTON MACHINE COMPANY 
Established 1886 


Office and works: 


390 FREMONT SAN FRANCISCO 


SUMNER 72” 6-Knife Veneer Chipper 


DESIGNERS AND BUILDERS MACHINERY FOR FOREST PRODUCTS INDUSTRIES 


United States Distributors: WILCO MACHINE WORKS, 


ond Oregon. AMERICAN STEEL SUPPLY 
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Memphis, Tennessee. FRED BARNETT 
Eugene and Medford, Oregon. DILLON SUPPLY 


Offices California 
Raleigh, North Carolina. 
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CARTER 


Vice-Chairman—Leyden Erickson, 
California Forest Exp. Station, Ardmore 
Road, Berkeley Calif. 

Clausen, 
Holmes Eureka Lumber Co., Box 
1001, Eureka, Calif. 

Past Chairman—N. Shelton, The Dia- 
Match Co., Box 1037, Chico, 
Calif. 

Trustee—A. Hood, Ralph Smith 
Lumber Co., Anderson, Calif. 

Trustee—Byrne Manson, Simpson Red- 
wood Co., Arcata, Calif. 

Membership Roth, Tri- 
angle Lbr. Co., 610 Sixteenth st., Oakland 
12, Calif. 


OHIO VALLEY 


Chairman—Paul Fenn, Tell City Chair 
Co., 417 Seventh St., Tell City, Ind. 

Vice-Chairman—Sterling Durst, Gamble 
Bros., 4600 Almond Ave., Louisville, Ky. 

tawood, New Albany, Ind. 

Trustee—Henry Espel, The Baldwin 
Piano Co., 1801 Gilbert Ave., Cincinnati 
Ohio 

Trustee and Membership Chairman— 
Jerome Habig, Box 47, Jasper, Ind. 


PACIFIC NORTHWEST 


Chairman—John Syme, Development 
Director, Edward Hines Lumber Co., Hood 
River, Ore. 

Vice-Chairman—P. Northcott, Forest 
Products Laboratories Canada, Univer- 
sity British Columbia, Vancouver 
Canada 

Francis, 720 South 8th 
St., Shelton, Wash. 

Treasurer—E. Clarke, 2333 N.E. 25th 
Ave., Portland 12, Ore. 

Past Chairman—Dr. Robert Well- 
wood, Faculty Forestry, Univ. British 
Columbia, Vancouver C., 

Trustee—Alexander Fisken, Weyer- 
haeuser Timber Co., Tacoma Bldg., Ta- 
coma, Wash. 

Trustee—W. West, School For- 
estry, Oregon State College, Corvallis, Ore. 

Membership McCar- 
thy, 4315 38th St., Seattle Wash. 


PACIFIC SOUTHWEST 


Chairman—A. Long, Monsanto Chemi- 
cal Co., 6670 Flotilla St., Los Angeles 
Calif. 

Ripley, Jr., 16224 
Rutherglen St., Whittier, Calif. 

Secretary-Treasurer—Olaf Anderson, 
Weber Showcase Fixture Co., Box 
11065, Kearney Sta., Los Angeles 11, Calif. 

Chairman—Paul Yankauskas, 4508 
Ave., Long Beach Calif. 

Blumenthal, Furniture 
Guild Calif., 1601 15th St., Los An- 
21, Calif. 

“rustee—Joe Miller, Reichhold 
-micals, Inc., Box 22, Azusa, 
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ROCKY MOUNTAIN 


Chairman—Robert Bader, 142 Broad- 
way, Denver Colo. 

Vice Chairman—James Whitney, Kaibab 
Lumber Co., 2000 Oxford Ave., Little- 
ton, Colo. 


Mueller, 
Rocky Mt. Forest Range Exp. Sta., For- 
est Bldg., Fort Collins, Colo. 

Past Chairman—T. Schomburg, 1002 
Midland Savings Bldg., Denver Colo. 


Trustee—J. Weidman, Weidman Lum- 
ber Co., Box 720, Durango, Colo. 

Trustee—H. Troxeil, Jr., School 
Forestry, Colorado State University, Fort 
Collins, Colo. 


UPPER MISSISSIPPI 


Forestry, University Minnesota, St. Paul 
Minn. 

Vice-Chairman—Paul Lane, Lake 
States Forest Exp. Sta., Northern Lakes 
Forest Res. Center, Court House Annex, 
Wausau, Wisconsin 

Lewis Meek, Min- 
nesota Ontario Paper Company, Research 
Div., International Falls, Minn. 

Ropella, Roddis 
Plywood Corp., Marshfield, Wis. 


Committees 


EMPLOYMENT 


Chairman—Roy Carter, School 
Forestry, North Carolina State College, Ra- 
leigh, 

Behr, Chapman Chemical Com- 
pany, Box 3158, Mallory Station, Memphis, 
Tenn. 

Norton, School Forestry, Penn- 
sylvania State University, University Park, 
Pa. 

Pettersen, Box 466-A, Gig 
Harbor, Wash. 

Calif. 

Eric Stark, Dept. Forestry, Purdue 
University, Lafayette, Indiana 


BUDGET AND FINANCE 


Chairman—W. Irwin, Poinsett Lum- 
ber Mfg Co., Pickens, 

Fred Dickinson, Forest Products Lab- 
oratory, University California, 1301 
46th St., Richmond Calif. 


1959 NATIONAL NOMINATING 


Gen. Mgr., Wood Preserving Divi- 
sion, Koppers Company, Inc., Pittsburgh 
19, Pa. 

Frank Kaufert, Institute Agricul- 
ture, School Forestry, University 
Minnesota, St. Paul Minn. 

DeGrace, Canadian Institute 
Timber Construction, 140 Wellington St., 
Ottawa, Ont., Canada 

Alan School Natural Re- 
sources, University Michigan, Ann Ar- 
bor, Mich. 

Ericksen, California Forest Exp. 
Station, Ardmore Road, Berkeley 
Calif. 

Patronsky, Box 889, Coeur 
Ida. 


NATIONAL MEMBERSHIP 


Chairman—T. Veazey, Ana- 
conda Co., Quartz St., Butte, Mont. 


CONSTITUTION AND BY-LAWS 


Chairman—D. Saunders, 
Brothers, Westbrook, Me. 

Allegretti, Masonite Corp., 111 
Washington St., Chicago, 


PUBLICATIONS 


Chairman—Edward Locke, For- 
est Products Laboratory, Madison Wis. 

South Central Region—E. Behr, Chap- 
man Chemical Co., Derman Bldg., Mem- 
phis Tenn. 

Southeast Region—Walton Smith, 
Southeastern Forest Experiment Sta., Ashe- 
ville, 

Southwest Region—Robert Cockrell, 
School Forestry, University California, 
Berkeley, Calif. 

Northeast Region—Richard West, For- 
estry Dept., College Agriculture, Rutgers 
University, New Brunswick, 

The Institute Paper Chemistry, 
Box 498, Appleton, Wis. 

School Natural Resources, University 
Michigan, Ann Arbor, Mich. 


Saunders 


BETTER SURVIVAL, 
BETTER GROWTH 


WITH 


ROOTSPRED 
TREE PLANTERS 


ROOTSPRED Scalper 
reduces competition 15” each side 
planted tree. 

Talking through our hat? 
Missouri Conservation Commis- 
sion owns twenty-four ROOT- 
SPRED Standards; Continental 
Can Co. uses twenty. ROOT- 
SPREDS are way ahead with 
Christmas Tree Growers. 


For specifications, prices, photos, 
write: 


ROOTSPRED 


St. Petersburg Pennsylvania 
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PROFIT FROM 
WOOD WASTE 
with 
CONSOLIDATED 
BALERS 


Duplex Double 
Chamber Hydraulic 
Press produces 
dense, compact 
bales 


Shavings, fibers, wood flour and 
chips can turned into steady 
source profit with 
modern, low-cost Consolidated 
hydraulic baling press. 

The Consolidated re- 
duces high-speed baling prac- 
tically push-button operation 
with complete safety, economy 
and efficiency, lowest operating 
costs. 

Dense, compact bales more 
easily poultry and dairy farmers, 
paper milis, hardboard, 
board and products man- 
ufacturers, nurserymen, florists, 
etc. 

hydraulic baling press meet 
your every need write for free 
catalog today. 


compresses simul- 
taneo 


per hour 


Lowest and handling 
costs 
Lowest operating costs 


Consult Consolidated all hydraulic 


BALING MACHINE COMPANY 


Sixth Street 
Brooklyn 15, 


Northwest Region—Prof. West, 
School Forestry, Oregon State College, 
Corvallis, Ore. 

Member large—F. Wangaard, Yale 
University, School Forestry, New Haven 
11, Conn. 

Member large—R. Wellwood, 
Faculty Forestry, University British 
Columbia, Vancouver, C., Canada 

Member large—H. McKean, Pot- 
latch Forests, Inc., Lewiston, Ida. 


HONORARIUM LECTURES 


Chairman—J. Allegretti, Masonite 
Corp., 111 Washington St., Chicago, 

Dr. Frank Kaufert, Institute Agri- 
culture, School Forestry, University 
Minnesota, St. Paul Minn. 

Dr. Fred Dickinson, Forest Products 
1301 46th St., Richmond, 
Calif. 


1959 NATIONAL MEETING 


General Chairman—R. Berry, Scott 
Lumber Co., Inc., Burney, Calif. 

Program Chairman—E. Harrar, School 
Forestry, Duke University, Durham, 


Hotel Chairman—J. 
Rowney, Rowney Machinery Co., 600 Six- 
teenth St., Oakland, Calif. 

Budget Finance Chairman—Robert 
264 Gerry Court, Walnut Creek, 
Calif. 

Peter Field, Ivory Pine Co. 
Box 116, Dinuba, Calif. 

Publicity Fred Dickin- 
son, Forest Products Laboratory, 1301 
46th St., Richmond, Calif. 

Social Arrangements Chairman—W. 
Van Beckum, The Pacific Lumber Co., 100 
Bush St., San Francisco, Calif. 

Paul Bunyan Chairman—Byrne Man- 
son, Simpson Redwood Co., Box 127, 
Arcata, Calif. 

Transportation 
vey Smith, Calif. Forest Exp’t Station, 
Box 245, Berkeley Calif. 

Plant Tours Chairman—N. Shelton, 
The Diamond Match Co., Box 1037, 
Chico, Calif. 

Secretary the Committee—Miss Eliza- 
beth Davenport, Scott Lumber Co., Inc., 
Burney, Calif. 

Robert Kuhn, 264 Gerry Court, Wal- 
nut Creek, Calif. 

Mrs. Victor Roth, Lennox Road, 
Berkeley Calif. 

its, Signs Visual Aids Chair- 
man—Victor Roth, 610 16th St., Oak- 
land 12, Calif. 

Carl Maxey, 983 Allview Ave., Rich- 
mond 11, Calif. 

Wm. Brinkley, 1010 Franklin St., 
San Francisco Calif. 

Boldt, Boldt Lbr. Co., Cut- 
ting Blvd., Richmond, Calif. 

Kinney, Western Dry Kiln Co., 
8261 San Leandro St., Oakland Calif. 

Jack Berry, Jack Berry Lbr. Wholesale, 
3535 Los Pasas Way, Sacramento 21, Calif. 

Chaffee, Elk Lbr. Co., 116 Tunnel 
Rd., Berkeley Calif. 


FPRS Divisions 


CHEMICAL UTILIZATION 


Central Dept., Technical Center, 
Weyerhaeuser Timber Co., Longview, 
Wash. 

Vice-Chairman—Dr. Irwin Pearl, The 
Institute Paper Chemistry, Appleton, 
Wis. 


BLOMQUIST 


BAREFOOT 


Secretary—F. Perry, Jr., Arthur 
Little, Inc., Acorn Park, Cambridge 40, 
Mass. 


GLUES GLUING 


Chairman—R. Blomquist, For 
est Products Laboratory, Walnut St. 
Madison Wis. 

Bryant, 
Forestry, University Washington 
Seattle Wash. 

Secretary—D. Boyd Richards, 
Dept., Alabama Polytechnic Institute, 
burn, Ala. 

Subcommittees: 


Forest Products Laboratory, Walnut St. 
Madison Wis. 

II. Gluing Techniques and Glued Prod- 
ucts—Carl MacLagan, The Borden Co. 
Bainbridge, 

Curtis Booth, Box 432, Bainbridge. 


III. Test—John Butler, 2370 
Leafmore Drive, Decatur, Ga. 

IV. Gluing Equipment—Robert Wil- 
liams, American—Marietta Co., 3400 13th 
S.W., Seattle, Wash. 

Current Research—James Bethel. 
School Forestry, North Carolina State 
College, Raleigh, 

VI. Bibliography—Ben Bryant, Col- 
lege Forestry, University Washington, 
Seattle, Wash. 


Chairman—James Bethel, School 
Forestry, North Carolina State College, 
Raleigh, 

Vice-Chairman—A. Panshin, Dept. 
Forest Products, Michigan State University, 
B-4 South Campus, East Lansing, Mich. 

Division Program Committee for 

1959 National Meeting 

Chairman—Nicholas Poletika, Union 
Lumber Co., Ft. Bragg, Calif. 

William West, School Ore- 
gon State College, Corvallis, Dre. 

Fred Dickinson, Forest Products Lab- 
oratory, University California, 1301 
46th St., Richmond Calif. 


LOGGING 


Chairman—Fred Simmons, Northeast 
Forest Experiment Station, 102 Motors 
Ave., Upper Darby, Pa. 

Vice-Chairman—Emanuel Fritz, 102 The 
Uplands, Berkeley Calif. 


Technical Committee 


Doyle, Forest.Products Laboratories 
Canada, Dept. Northern Affairs and 
National Resources, Ottawa, Ont., 

fornia, School Forestry, 243 Walier 
Mulford Hall, Berkeley Calif. 

Gustafson, Westvaco Experimen:al 
Forest, Georgetown, 

David Herrick, Carbondale Forest 
search Center, Central States Forest 
Sta., Box 760, Carbondale, 

Leland Hooker, College 
Mining Technology, Houghton, Mich 
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Olin Lee, Euclid Division, General 
Motors Corp., Cleveland 17, Ohio 

Elmer Matson, Pacific Northwest For- 
est Exp. Sta., Box 4059, Portland Ore. 

William McGraw, Roddis Piywood Co., 
St. Marie, Ont., Canada 

Bruce Mety, Southern Lumber Co., 
Davenport Street, Warren, Ark. 

Robert Olin, Director Planning, 
Potlatch Forests, Inc., Lewiston, Idaho 

David Turner, 
Co., Port Alberni, C., Canada 

Yale Weinstein, Box 1738, Albu- 


LUMBER MANUFACTURING 


Chairman—Milton Mater, Mater En- 
gineering, Box 410, Corvallis, Ore. 

Secretary—H. Winer, School For- 
estry, Yale University, New 11, 
Conn. 


SUBCOMMITTEE RESEARCH 
QUESTIONNAIRE UP-DATING 


Chairman—Norman Bye, Por- 
ter Co., Disston Division, Unruh and Mil- 
nor Sts., Philadelphia, Pa. 


SUBCOMMITTEE LUMBER 
MANUFACTURING DIVISION 
CLEARING HOUSE ACTIVITIES 


Chairman—David Herrick, Carbon- 
dale Forest Research Center, USDA, Car- 
bondale, 


MERCHANDISING 


Chairman—William Lloyd, Dept. 
Forest Products, Michigan State University, 
East Lansing, Mich. 

Fitzpatrick Lumber Co., 5001 University 
Ave., Madison Wis. 


Technical Committee 
John Reno, Pacific Lumber Co., 
Wacker Dr., Chicago 
Roy Carter, School Forestry, North 
Carolina State College, Raleigh, 


PACKAGING 


Chairman—A. Tegge, Jr., Quarter- 
master Food Container 1819 
Pershing Rd., Chicago 


QUALITY CONTROL 


Chairman—A. Barefoot, School 
Forestry, North Carolina State College, 
Raleigh, 


VENEER PLYWOOD 


Chairman—John Butler, Reichhold 
Inc., Box 3715, Charlotte 
Vice Chairman—John Lutz, For- 
est Products Laboratory, Walnut St., 
Madison Wis. 


Committee Members 


Bethel, Director, Wood Products 
Laboratory, School Forestry, North Caro- 
lina State College, Raleigh, 

John Ritchie, Allied Products Direc- 
tor, Douglas Fir Plywood Association, 1119 
St., Tacoma Wash. 

Peterson, Forest Products Labora- 
tories Canada, Forest Branch, Dept. 
Northern Affairs Resources, 
Ont., Canada 

Peter Stern, Southern Plywoods, Inc., 
Box 448, Greenville, Fla. 


WOOD COMPOSITION BOARD 
Roberts, The Celotex 


Corp., Research Center, 1100 North- 
west Highway, Des Plaines, 

Vice Chairman—A. Mottet, Interna- 
tional Paper Co., Long—Bell Division, Long- 
view, Wash. 


Technical Committee 


James Hamilton, Michigan College 
Mining Technology, Houghton, Mich. 

Sigurd Johnson, Industrial Engineer- 
ing Dept., North Carolina State College, 
Raleigh, 

Wayne Lewis, Forest Products 
Laboratory, Walnut St., Madison 
Wis. 

George Marra, Washington State In- 
stitute Technology, Pullman, Wash. 

Box 8718, Richmond 26, Va. 

Williston, Technical Center, Wey- 
erhaeuser Timber Co., Longview, Wash. 


WOOD DRYING 


Forest Products Laboratory, Walnut St., 
Madison Wis. 

Vice-Chairman—Eric Ellwood, Div. 
Timber Physics Mechanics, Forest Prod- 
ucts Laboratory, University California, 
1301 46th St., Richmond 26, Calif. 


Technical Committee 


Past Chairman—S. Preston, School 
Natural Resources, University Michigan, 
Ann Arbor, Mich. 


“News-Digest” Subcommittee 


Chairman—R. Rietz, Forest 
Products Laboratory, Walnut St., Madi- 
son Wis. 

Edwin Knight, Western Pine Association 
Research Laboratory, 7733 13th Ave., 
Portland Ore. 

Williams, Moore Dry Kiln 
Co., Box 4248, Jacksonville Fla. 


Wood Drying Organizations 
Subcommittee 


Chairman—Harvey Smith, California 
Forest Experiment Sta., Box 245, 
Berkeley, Calif. 

Forest Service, Southeastern Forest Experi- 
ment Sta., Building, Asheville, 

Herb Geisenheyner, 2715 Walnut St., 
Huntington Park, Calif. 

Hefner, National Cash Register 
Co., Dayton Ohio 

Huffman, School Forestry, Uni- 
versity Florida, Gainesville, Fla. 

Jack Pfeiffer, Forest Products Re- 
search Center, Box 409, Corvallis, 
Ore. 

Tomford, James Stark Co., 
Box 4665, Memphis Tenn. 

John Devine, 903 Woodland N.E., Knox- 
ville, Tenn. 

Edmund Rasmussen, 2221 North Ave., 
Middleton, Wis. 

Harry Rich, Conservation Bldg., Uni- 
versity Massachusetts, Amherst, Mass. 


Wood Drying Film Subcommittee 


Chairman—Harold Gatslick, Dept. 
Forestry, University Massachusetts, Am- 
herst, Mass. 

Walter Wallin, School Forestry, 
University Minnesota, St. Paul Minn. 

Norman Higgins, Dept. Forest 
Products, Michigan State University, East 
Lansing, Mich. 


Other Committee Members 


FOREST PRODUCTS JOURNAL 


ment Co., 607 Cedar St., Boonton, 

Elliott, 1031 Oakwood Trail, 
Indianapolis, Ind. 

Guernsey, Forest Products Lab- 
oratories Canada, University British 
Columbia, Vancouver, C., Canada 

David Irwin, University New 
Brunswick, Fredericton, B., Canada 

Knauss, Box 4059, Portland 
Ore. 

Marshall, 403 Court Ave., Ventura, 
Calif. 

Harold Rhodes, Bolton Sons, 
Osgood St., Lawrence, Mass. 

Troxell, Jr., School Forestry, 
Colorado State University, Ft. Collins, Colo. 

Boyd Richards, Forestry Dept., Ala- 
bama Polytechnic Institute, Auburn, Ala. 


WOOD FINISHING 


Lubeck, Ham- 
mond Organ Co., 2915 Western Ave., 
Chicago 18, 

Vice-Chairman—Donald 
Forest Products Laboratory, Walnut St., 
Madison Wis. 


Subcommittees: 


Education 

Interior Finishing Materials 
Exterior Finishing Materials 
Processing Equipment Techniques 
Testing Methods 

Foreign Developments 


WOOD MACHINING AND 


Chairman—N. Bye, Henry Disston 
Division, Porter Co., Inc. Dela- 
ware, Unruh Milnor Sts., Philadelphia 
35, Pa. 

Vice Hoyle, Jr., 
Research Dept., Potlatch Forests, Lew- 
iston, Ida. 


WOOD PRESERVATION 


Chairman—C. Walters, University 
Illinois, College Agriculture, Agricul- 
tural Experiment Sta., Urbana, 

Vice Chairman—A. Bishop, College 
Forestry, New York State University, 
Syracuse 10, 


1958-59 Advisory Committee 


Drew, Union Pacific R.R. Co., 
1416 Dodge St., Omaha Nebr. 

Graham, Oregon Forest Products 
Research Center, Box 409, Corvallis, 
Ore. 

Ira Hatfield, Wood-Treating Chemicals 
Co., 5137 Southwest Ave., St. Louis 10, 
Mo. 

Stuart Huckins, Timber Engineering Co. 
New England, Drawer 278, Duxbury, 
Mass. 

Huffman, 528 36th St., 
Gainesville, Fla. 

Harry Troxell, Jr., School Forestry, 


Colorado State University, Ft. Collins, Colo. 


Ralph Van Allen, Wood-Treating Chemi- 
cals Co., 5137 Southwest Ave., St. Louis 
10, Mo. 

Winebrenner, Protection Products 
Manufacturing Co., Box 747, Kala- 
mazoo 99, Mich. 


WILCO REFUSE BURNER 


Three Models. Complete Range of Sizes. Lowest- 
cost installation. Prefabricated, one-piece panels. 


Exclusive triple-draft. Sizing engineers available 
you. 


WILCO MACHINE WORKS, INC. 


Memphis, Tenn. 


Municipal Airport 
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ENGINEERING, PRESERVATION, SEA- 
SONING. papers, 344 pp. 

Articles cover: whole wood fiber manufacture; lignin chemistry; processing 
pine gum; paper and plastic overlays for veneer and plywood; integrated 
utilization; trends logging; pulpwood logging developments eastern 
Canda; building codes postwar wood construction; engineering prob- 
lems prefabricated homes; postwar packaging field; functional furniture; 
postwar woodworking glues; metal wood bonding; high frequency 
woodworking; wood finishing; the use car treated lumber; fence posts; 
untapped market tor the wood preserver; acid-proofing wood; the 
artificial seasoning vapor organic chemicals; kiln design; 
tungsten carbide developments; and tight cooperage plywood. Regular 
price $6.00 Now 


FIBER PRODUCTS, BARKING, FINISHES, 
MACHINERY, HEATING. papers, 500 pp. 


Articles cover: economics wood-waste utilization; losses Redwood 
logging; small log gang sawmill; utilization low-grade hardwood lum- 
ber; wood-distillation industry; sawdust carbonization; animal feeds from 
wood residue; small wood briquetting machine; special machines for util- 
ization waste slabs for glued core stock; interior trim from wood waste; 
wood-fiber production with revolving disk mills; effect some manufactur- 
ing variables the properties fiberboard prepared from milled Douglas- 
Fir; small hydraulic log barker; mechanical methods bark removal; 
studies the chemical composition bark and its utilization structural 
boards; research industry laboratories; history furniture finishes; 
finishes resistant alcohols and acids; low-bake synthetic finishes; simple 
testing methods for finishers; planning floor space for woodworking equip- 
ment; maintenance and operating practice for tungsten 
Regular price $8.00 Now $2.50 


1949—Vol. MATERIAL, FURNITURE, PLYWOOD, UTILIZA- 
TION, GLUES, SEASONING. papers, 607 pp. 


Articles cover: more wood per acre; integrated wood utilization Crossett; 
harvesting sawlogs; portable wood chippers; wood fibers from veneer waste; 
small permanent-type sawmills better forest utilization; pulpwood han- 
dling the Lake tropical wood research for the furniture indus- 
try; effect plywood glue lines the accuracy moisture-meter indi- 
cations; No. common Northern hardwood lumber for mechanized proces- 
sing into glued products; cut stock from western softwoods; assembly 
material furniture manufacture; supplementing wood with metal 
furniture manufacturing; extending hot press urea resin with wheat and 
rye flour; furniture finishes; lumber core panels; rotary veneer cutting; 
molding plywood; insert-point circular headsaws; ills besetting the furni- 
ture industry; utilization Redwood bark; utilization waste sulfite 
liquor concrete; semichemical pulping; dry-formed boards bonded with 
resins; wood, plywood and hardboard; compreg-resin-treated densified 
wood; wood preservatives; wood boring beetles; ignition temperatures 
fireproofed wood, untreated sound wood, and untreated decayed wood; 
wood waste disposal and air pollution control the Los Angeles area; 
pulp mill pollution; chemical composition Ponderosa and Sugar Pine 
barks; lumber recovery from Douglas Fir logs British Columbia; resin 
adhesives; development working stresses for stress-grade lumber; design 
and performance laminated wood trusses; glued laminated wood; glued 
laminated Wej-weld frames; radio frequency heating. Regular price $8.00 
Now $2.50 
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COMPLETE YOUR FPRS 


PARTIAL CONTENTS THESE VOLUMES DESCRIBED BELOW: 


ICE! 


RANKLY, over-stocked with early 

issues the valuable Annual Proceed- 
ings the Society, and can make 
limited number copies available 
greatly reduced prices. 


The volumes represent the choice papers 
presented each year the National Meet- 
ing. Order one book, complete set. 


These volumes will you post- 
paid extra charge regardless 
where you are located North America 
Overseas. 


CONTAINERS, QUALITY CONTROL, PLY- 
WOOD. papers, 506 pp. 

Articles cover: quality second growth Douglas Fir; grading problems; 
quality control and the improved seasoning processes the Redwood indus- 
try; saw teeth action; lumber research meet modern competition; 
hardwood log grading; recent developments wirebound containers; 
method utilizing and fabricating waste lumber; tests strapped and 
lightweight lettuce crates; recent developments containers; papermaking 
fibrous raw materials; utilization low-grade hardwoods and softwoods; 
relation between wood and pulp properties; power vs. hand falling and 
bucking logging operations; handling pulpwood; quality control 
sawmill operations; hardwood plywood quality control; quality control 
furniture production; defect detection equipment; non-destructive testing. 
Regular price $8.00 Now $2.50 


1951—Vol. V—MILLING, MACHINING, PRESERVATION, UTILIZATION, 
GLUES, KILN DRYING. papers, 400 pp. 


Articles cover: circular sawmills the Tennessee Valley region; quality 
control lumber manufacture; gangsaws the manufacture southern 
pine lumber; tropical hardwood production; logging and military equip- 
ment availability; defense and the availability woodworking equipment; 
the importance wood the mobilization program; mobilization require- 
ments for technical men the woodworking industry; lumber conservation 
military procurement and container design; military requirements for 
wood packaging; wood requirements for specialized military uses; the 
place small business the military procurement program; marine lam- 
inating; selecting White Oak for bending lumber; machinability studies; 
carbide cutting tools the wood industry; carbides; fire retardant treated 
lumber; wood preservation with particular reference creosote; what the 
furniture industry expects from college-trained men; the scope and objec- 
tives college training; graduate training forest products technology. 
Regular price $10.00 Now $2.50 


To: Forest Products Research Society 
Box 2010, University Station 
Madison Wisconsin 
Yes! Send The Following Proceedings Books: 


OCTOBER, 


ys 


Take Your Choice 
Any ONE the 
Books Above, 


Selected Papers 
Any Wood Subject 
Specific 


Interest You! 


YOU JOIN FPRS for 

calendar year 1959 new 
member, you will receive extra 
bonus addition the regular 
Society benefits. 

You will also get our 32-page 
9-year Index (1947-55) and 
wood subjects specific interest 
you your job. 


Why not join TODAY! FPRS 
membership for $15 per year will 
give you— 

The Monthly FOREST 
PRODUCTS JOURNAL. 

Attendance FPRS meet- 
ings from coast coast. 


Personalized service your 
technical questions through FPRS 
executive office. 


Contacts with wood experts. 
Employment service. 
Pride affiliation. 


FOREST PRODUCTS JOURNAL 


Testing & Ev vahaating 


ANNUAL PROCEEDINGS—1947 THRU 1951 


APPLICATION FOR MEMBERSHIP 


FOREST PRODUCTS RESEARCH SOCIETY 


ADDRESS THE EXECUTIVE SECRETARY 
POST OFFICE BOX 2010 UNIVERSITY STATION MADISON WISCONSIN 


1959 1959 


(DATE) 


hereby make application for 


Supporting Membership ($100) the Forest Products Research Society, 
including regular publications the Society. 
CHECK ONE (Qualifications 


defined reverse this sheet) 


Voting Membership ($15) 


Associate Membership ($15) 


Note: $15 $100 member- 
ship, $11.25 paid for one 
PRODUCTS JOURN 


(SIGNATURE) 


Please provide all the following information. The Executive Board cannot act 
incomplete applications. 


Your NAME 


NATURB BUSINESS 


TITLE OCCUPATION 


Please enclose check money order for dues made out 
Forest PRODUCTS RESEARCH SOCIETY 


Please Check Which Issue You Want FREE for Joining Now: 


1947 Proceedings, 344 pages Wood Technology Series 

Vol. 1948 Proceedings, 500 pages No. Particle Board, 
Vol. 1949 Proceedings, 607 pages No. Hardboard, 

Vol. 1950 Proceedings, 506 pages No. Wood Waste Utilization 
Vol. 1951 Proceedings, 400 pages 
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sets the pace 
sawyer-operated setworks systems. 


Write for complete in- Accuracy 
formation the system Improved Grade Re- 


engineered for your 
production requirements. © Increased Production 
Lower Operating 


Costs 


Reduced Maintenance 


| 5219 First Ave. South Seattle 8, Wash. | 


For SPECIALIZED Inspection 


Inspection cross ties, lumber, piling, poles, cross- 
arms, and other timber products. 
Inspection the preservative treatment these timber 


products. 
Analyses wood preservatives. 
Consultation and Specification Writing. 


Our years experience your safeguard. 


Williams Inspection Co., Inc. 
Main Office and Laboratories: Mobile, Ala. 


New York St. Louis Portland 
ESTABLISHED 1921—MEMBER 


Inspectors Stationed Throughout United States. 


PAUL WATTS, 


Distributors and Sales Engineers Forest Products 


Furniture Dimension—Cut Stock—Box Shook— 
Pallets—Lumber 


304 Keith Building MAin 


Cincinnati 


GRANT SHIPLEY 


Consulting Engineer 
3010 KOPPERS BUILDING 


PITTSBURGH 19, PENNSYLVANIA 


Wood Treating Plants 
Mining Plants 
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Here’s moneysaving quality-control feature available 
now Mattison straight-line used for making 
panels. Available for manual foot-switch operation, 
Mattison’s new panel lay-up gauge automatically sets the 
front guide the saw the exact width required com- 
plete panel, gauging off the lay-up the table. 
time because the operator longer needs meas- 
ure match the last width manually. All panels 
plates produced are exactly the same, preset widths. 
movable stock stop the table can set for variety 
panel sizes. Investigate now mailing the coupon 
the right calling your Mattison direct. 


MATTISON 


MACHINERY 
“Built produce better 


Now, speed ripping wood panels 


with NEW Mattison panel lay-up gauge! 


Mattison Machine Works 
545 Blackhawk Park Ave., Rockford, 


Gentlemen: 
Please send complete specifications Panel Lay-Up 


Gauge. Please have representative call. 
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